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ABSTRACT 
  
 Overweight and obesity continue to plague Americans and contribute to decreased 
quantity and quality of life. Americans of all ages experience overweight and obesity; however, 
increasing rates occur during young adulthood. Young adults develop dietary practice behaviors 
that persist into adulthood and can contribute to weight-related chronic diseases. Approximately 
half of all young adults are enrolled in college, and, approximately 38% of college students are 
either overweight or obese.  
Dietary practices are health behaviors that can either increase or decrease risk for 
overweight and obesity. Much research has explored predictors of dietary practices among 
college students; however, there is a lack of consensus across studies. One significant predictor 
of health practices and outcomes is health literacy. Health literacy is people’s abilities to access, 
understand, appraise, and apply health information. Much research has explored the 
association between health literacy and dietary practice behaviors among adults. Few studies, 
though, have explored the association between health literacy and dietary practices among 
college students. Therefore, this study seeks to fill these gaps. First, this study seeks to 
understand the impact of health literacy on dietary practices among college students.  Second, 
this study seeks to test the fit of the Integrated Model of Health Literacy in the context of dietary 
practices among college students. 
 College students (N = 436) at a large, southeastern university completed surveys to 
assess both study aims. Participants completed items based on constructs in the Integrated 
Model of Health Literacy: personal, situational, and societal and environmental determinants, 
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health literacy skills and domains, and health behaviors. Individuals were eligible to participate 
in the study if they were 18-25 years old, undergraduate students enrolled in the southeastern 
university, and not pregnant or breastfeeding. Analyses included bivariate associations and path 
analyses.      
 There were significant associations between general, disease prevention, and health 
promotion health literacy and dietary practices among college students. Post-hoc analyses 
indicated that participants with excellent general, disease prevention, and health promotion 
health literacy consumed more servings of fruits and vegetables daily than did participants with 
limited general, disease prevention, and health promotion health literacy.  
Approximately 63% of the variance in disease prevention and health promotion health 
literacy was explained by variables in each path model. However, there were few statistically 
significant pathways in each model.  There was only one statistically significant pathway 
between health literacy determinants and disease prevention health literacy. Health majors had 
higher health literacy than did non-health majors ( = 0.15, SE = 0.05, p < .001). There were no 
statistically significant pathways between health literacy determinants and health promotion 
health literacy. And, health literacy did not serve as a mediator between health literacy 
determinants and dietary practices among college students. There were four statistically 
significant pathways between health literacy predictors and dietary practices: 1) BMI and dietary 
practices ( = -0.10, SE = 0.03, p < .005); 2) Food Environment-Physical and dietary practices 
( = 0.09, SE = 0.03, p < .005), 3) race and dietary practices ( = 0.06, SE = 0.03, p < .05), and 
4) Food Environment-Social and dietary practices ( = 0.08, SE = 0.04, p < .05).  
Overall, findings from this study indicate an association between health literacy and 
dietary practices among college students. However, the Integrated Model of Health Literacy 
may not best explain the nature of the relationship between health literacy and dietary practices 
among college students. Instead, a more parsimonious model may be needed, as few variables 
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in the model were significantly associated.  
This study helps us to better understand the impact of health literacy on dietary practices 
among young adults, as few studies have explored this association. Future research can 
continue to explore factors that predict health literacy skill development among young adults. 
Public health practice can integrate health literacy skill development on college campuses to 
improve health-related decision-making and future health and well-being among this vulnerable 
population.
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CHAPTER ONE: INTRODUCTION 
 
Chronic diseases, such as heart disease, stroke, and type 2 diabetes, continue to plague 
Americans and contribute to the top ten leading causes of death in the United States (Centers 
for Disease Control and Prevention [CDC], 2017). These health conditions, among others, 
decrease life expectancy, increase disability, and reduce quality of life (Fontaine, Redden, 
Wang, Westfall, & Allison, 2003; Marcus & Wildes, 2009; Moyad, 2004). Overweight and obesity 
are precursors to many chronic conditions, such as those stated above. Currently, overweight 
and obesity exist among two-thirds of the U.S. population (Flegal, Kruszon-Moran, Carroll, 
Fryar, & Ogden, 2016). In fact, it has been forecasted that 54% of the U.S. population may be 
obese by 2020 (Stewart, Cutler, & Rosen, 2009). These growing trends in overweight, obesity, 
and associated chronic conditions present a significant public health problem.  
Increased weight status emerges at varying points throughout the lifespan. Individuals 
may become overweight or obese in childhood, adolescence, or adulthood. Obesity rates during 
young adulthood are particularly staggering, as obesity has doubled among young adults in the 
past 30 years, reaching 12.1% (Laska, Larson, Neumark-Sztainer, & Story, 2010). Young 
adulthood, as a developmental period, is a time when individuals begin to assert their autonomy 
and become responsible for personal health behaviors (Laska et al., 2010). These behaviors 
include dietary practices, such as grocery shopping, meal preparation, and food consumption. 
Dietary practices may be either health promoting or health deteriorating. For example, eating fruits 
and vegetables is a health promoting behavior, whereas drinking sugar-sweetened beverages is 
a health deteriorating behavior.  
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According to the National Center for Education Statistics (n.d.), approximately 12.3 million 
young adults under the age of 25 years old will be enrolled in post-secondary education in the 
U.S. in 2018. And, approximately 38% of college students are either overweight or obese 
(American College Health Association, 2017). Therefore, young adults, and college students in 
particular, given their increased independence and autonomous decision-making, are at risk for 
weight-related chronic conditions.  
Although college students struggle with overweight and obesity, most do not yet suffer 
from weight-related chronic conditions (Wharton, Adams, & Hampl, 2008) as these conditions are 
more likely to develop later in adulthood. Therefore, prevention at this period in the lifespan is 
critical to promote long-term health and reduce the incidence of weight-related chronic conditions. 
Previous research assessing dietary practices among college students have identified many 
personal (e.g., sex and ethnicity; Pelletier & Laska, 2013; Freedman, 2010; Misra, 2007; DeBate 
et al., 2001; Boek et al., 2012), social (e.g., peers and parents; Greaney et al., 2009; Pelletier & 
Laska, 2013), and environmental (e.g., living situation and enrollment in meal plans; Boek et al., 
2012; Greaney et al., 2009; Brown et al., 2005) factors contributing to poor dietary practices. 
Despite growing research within this field, no single predictor of poor dietary practices and 
subsequent weight-related chronic conditions has been identified.  
One potential determinant of dietary practices is health literacy. The World Health 
Organization defines health literacy as “the cognitive and social skills which determine the 
motivation and ability of individuals to gain access to, understand, and use information to 
promote and maintain good health” (Nutbeam, 2000, p. 264). According to Surgeon General 
Carmona (2005), low health literacy is “one of the largest contributors to our nation’s epidemic 
of overweight and obesity”. For example, adequate health literacy has been associated with 
dietary practices (Rothman et al., 2006; Speirs, Messina, Munger, & Grutzmacher, 2012) and 
the management and treatment of weight-related diseases such as chronic kidney disease 
 3 
 
(Fraser et al., 2013), hypertension (Levinthal, Morrow, Tu, Wu, & Murray, 2008), and type 2 
diabetes (Osborn et al., 2011). Despite growing research addressing the intersection between 
health literacy and nutrition-related practices (James, Harville, Efunbumi, & Martin, 2015; 
Kennen et al., 2005; Zoellner et al., 2010), little is known about the impact of health literacy on 
dietary practices of college students. To date, most research addressing health literacy among 
college students focuses on health literacy measurement and assessment (Harper, 2014; Ickes 
& Cottrell, 2010; Joseph, Fernandes, Hyers, & O’Brien, 2016; Mullan et al., 2017; Rosario et al., 
2017) rather than the exploration of the impact of health literacy on behaviors, such as dietary 
practices.  
 
Theoretical Framework 
This research is theoretically driven by the Integrated Model of Health Literacy 
Framework (Sorensen et al., 2012). The Integrated Model of Health Literacy (IMHL) was 
developed to comprehensively address health literacy as a dynamic process both within the 
individual and within the population. Individuals develop health literacy skills that allow them to 
navigate through health care, disease prevention, and health promotion domains along the 
health continuum. Health care health literacy emphasizes the relationship between a person 
and his/her health care needs. This includes communicating with health care providers, 
understanding how to take medications, determining which treatments are most appropriate, 
and assessing the reliability of health information. Disease prevention health literacy describes 
actions a person takes to prevent the development of health conditions. For example, finding 
information about preventing chronic and infectious disease, understanding why health 
screenings and vaccinations are important, and determining the reliability of health information. 
Last, health promotion health literacy emphasizes strategies to promote and maintain good 
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health. This includes one’s ability to engage in healthy behaviors, find ways to promote good 
health at home and at work, and ways to promote good mental and physical health.     
Central to the IMHL are the four health literacy skills that individuals develop and use to 
promote health: access, understand, appraise, and apply. Access describes a person’s ability to 
find trustworthy information sources or locate health services. Understand includes a person’s 
ability to comprehend the health information previously accessed. Appraise describes a 
person’s ability to evaluate health information. Apply includes how one uses the health 
information to make health decisions and communicate those decisions with others. 
The development and application of these health literacy skills is dependent on many 
proximal and distal factors. Antecedents to health literacy include personal determinants, 
situational determinants, and societal and environmental determinants. Personal determinants 
include intrapersonal-level factors such as age, gender, race, education, occupation, income, 
and employment. Situational determinants include social support, personal relationships, and 
access to media. Societal and environmental determinants include culture, language, and 
societal and political forces.  
Each of these determinants serve as contextual demands that may facilitate or hinder 
the development of health literacy skills. Consequences of health literacy exist at the individual 
(i.e., health behaviors, participation in health decisions, and health service use) and population 
(i.e., health care costs, morbidity and mortality, and sustainability) levels. Health literacy serves 
as an asset to improve empowerment within health care and public health domains. Similarly, 
improvements in health literacy at the individual level also improve health literacy at the 
population level. For example, individual level health literacy may promote personal health 
behaviors, such as healthy eating and exercise, which subsequently improves overall health 
outcomes, such as morbidity and mortality, at the population level.  
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Statement of Need 
 Prevention of weight-related chronic conditions and associated overweight and obesity 
prove challenging. Much is known regarding factors influencing dietary practices among young 
adults; however, studies vary widely in their findings. For example, some researchers identified 
differences in dairy consumption among males and females (DeBate, Topping, & Sargent, 2001) 
whereas others noted no sex differences in consumption (Freedman, 2010). This lack of 
consensus limits researchers’ abilities to develop public health strategies to improve dietary 
practices. Similarly, without identifying key leverage points, weight-related health conditions will 
continue to rank among leading causes of death in the U.S.  
Health literacy has been identified as a significant predictor of health (American Medical 
Association, 1999) and an important predictor of diet-related health (Carbone & Zoellner, 2012; 
Rothman et al., 2006; Zoellner et al., 2011). Health literacy, as a field of study, also lacks 
continuity. For instance, there are varying definitions, theoretical orientations, and instruments 
used to describe, predict, and measure the relative impact of health literacy on overall health and 
well-being. For instance, there exist over 51 instruments intended to measure health literacy 
(Haun, Valerio, McCormack, Sorensen, & Paasche-Orlow, 2014). As a result, it is difficult for 
researchers to compare findings across studies. Additionally, although many health literacy 
theories, models, and frameworks exist, they are rarely empirically tested. Therefore, associations 
between health literacy and other related factors remain conceptually oriented.  
 
Purpose of the Study 
The purpose of this study is to examine the extent and nature of the relationship between 
health literacy and dietary practices among college students, as guided by the IMHL. This study 
has two overarching aims.  
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Aim 1: Determine if health literacy is associated with dietary practices among college 
students. It is hypothesized that college students with excellent health literacy will have 
healthier dietary practices than students with limited health literacy. This aim seeks to 
identify the nature of the relationship between health literacy and dietary practices among 
college students.    
Aim 2: Empirically test the model fit of the IMHL (Sorensen et al., 2012) in the context of 
dietary practices among college students. It is hypothesized that health literacy 
determinants will predict health literacy, and that health literacy will mediate the 
relationship between health literacy determinants and dietary practices among college 
students . This aim seeks to identify the nature of the relationship among health literacy 
and dietary practices by testing the statistical associations among variables within the 
IMHL.  
Contributions from this study will advance the body of knowledge regarding factors 
influencing dietary practices among young adults. Healthy dietary practices are critical to 
promoting overall health and reducing future onset of weight-related chronic conditions among 
Americans. For example, identification of increased risk for poor dietary practices among 
individuals with low health literacy could provide a leverage point for intervention. Thus, programs 
developed to improve health literacy skills among college students could promote healthy dietary 
practices and reduce subsequent weight-related chronic conditions such as type 2 diabetes or 
cardiovascular disease.  
Additionally, this research will advance the field of health literacy by empirically testing the 
IMHL (Sorensen et al., 2012) within the context of dietary practices among college students. Many 
frameworks exist to describe health literacy; however, rarely are these frameworks empirically 
tested. Instead, these frameworks describe theoretical associations, which may limit researchers’ 
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understanding of the true, empirical relationship between health literacy, health behaviors, and 
associated long-term health outcomes. 
Finally, this research can promote a reduction in weight status among young adults, 
which will lead to a reduction in early onset chronic conditions, such as type 2 diabetes and 
cardiovascular disease, resulting in decreased medical costs. Currently, overweight and obesity 
are associated with over $300 billion in medical costs, disability, and premature mortality (Behan 
et al., 2010). Therefore, this research could promote early intervention and result in improved 
health and health care costs for Americans.  
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Definition of Terms 
Dietary practices: Food consumption behaviors that can be either health promoting (i.e., fruit and 
vegetable consumption) or health deteriorating (i.e., sugar sweetened beverage consumption).  
Emerging Adulthood: The developmental period of young adults that focuses on ages 18 to 25 
(Arnett, 2000). 
Food environment-social: Interpersonal factors associated with food access and consumption. 
For example, with whom a person eats most meals. 
Food environment-physical: Environmental factors associated with food access and consumption. 
For example, if a person has access to a university meal plan or purchases most of his/her food 
off-campus. 
Health literacy: “The cognitive and social skills which determine the motivation and ability of 
individuals to gain access to, understand, and use information to promote and maintain good 
health” (Nutbeam, 2000, p. 264).  
Integrated Model of Health Literacy: A theoretical model that describes the relationship between 
antecedents and consequences of health literacy within a life course perspective (Sorensen et 
al., 2012).  
Living situation-social: Interpersonal factors associated with one’s residence. For example, with 
whom one lives. 
Living situation-physical: The type of residence in which a person lives. For example, students 
may live on-campus in a residence hall or off-campus with roommates.  
Personal determinants: Antecedents of health literacy that include intrapersonal factors such as 
age, race, or education level.  
Situational determinants: Antecedents of health literacy that encompass interpersonal 
relationships (i.e., parents or peers).  
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Societal and environmental determinants: Antecedents of health literacy that are more distally 
related to the person such as culture and politics. 
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CHAPTER TWO: REVIEW OF THE LITERATURE 
 
 Overweight and obesity persist as public health problems in the United States. Currently, 
two-thirds of the adult U.S. population are overweight or obese (Fyrar, Carroll, & Ogden, 2014). 
Overweight and obesity can be defined based on body mass index (BMI) indices (Flegal et al., 
2016). Individuals are considered to be overweight when they have a BMI ranging from 25.0 – 
29.9. Individuals are considered to be obese when they have a BMI of 30.0 or higher. As BMI 
increases, so too do health risks and concerns (Fontaine et al., 2003).  
 One important predictor of overweight and obesity is poor dietary practices. Poor dietary 
practices, coupled with overweight or obesity, increase risk for chronic disease across the life 
course, which contribute to a decrease in life expectancy, increase in the number of years of 
potential life lost, and overall diminished quality of life (Fontaine et al., 2003). Specifically, obesity 
can lead to type 2 diabetes, cardiovascular diseases, cancer, gout, osteoarthritis, hypertension, 
and sleep apnea (Marcus & Wildes, 2009; Moyad, 2004). Psychological consequences of obesity 
that limit quality of life include mood disorders, anxiety disorders, eating disorders, body 
dissatisfaction, suicide, and low self-esteem (Marcus & Wildes, 2009). Therefore, it is necessary 
to identify critical leverage points to reduce overweight and obesity among adults. One area of 
intervention is among emerging adults. 
 
Emerging Adulthood and College Health 
 Emerging adulthood typically spans 18-25 years old and is a time when young adults 
assert their independence and gain autonomy from their parents (Arnett, 2000; Laska, Larson, 
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Neumark-Sztainer, & Story, 2010). This developmental period is critical for weight-related 
intervention because young adults begin to develop health-related behaviors that persist into 
adulthood (Nelson et al., 2008). For example, young adults may grocery shop, cook their own 
meals, and make decisions regarding food purchases. According to previous estimates from the 
Behavioral Risk Factor Surveillance System, obesity prevalence among young adults has doubled 
(reaching 12.1%) in the past 30 years (Nelson et al., 2008). Currently, obesity rates among this 
same group have now reached 17.1%, signaling a need for health promotion among this priority 
population (CDC, 2017). Additionally, according to the National Health and Nutrition Examination 
Survey, approximately 57% of young adults ages 20-39 are either overweight or obese (Nelson 
et al., 2008). Therefore, intervention is needed prior to adulthood to prevent this dramatic increase 
in overweight and obesity.  
Situated within emerging adulthood are college students. College students are a priority 
population to promote healthy weight and reduce risk of developing weight-related health 
conditions. Almost half of young adults aged 18-25 years old are in post-secondary education in 
the United States (U.S. Census Bureau, 2015). According to the American College Health 
Association (2016), approximately 36.8% of college students are either overweight or obese. 
Although college students engage in unhealthy dietary practices, consequences from these 
behaviors do not manifest until future years and decades (Wharton et al., 2008). Nonetheless, 
given that young adults often adopt lifelong behaviors during these formative years (Desai, Miller, 
Staples, & Bravender, 2008; Wharton et al., 2008), colleges can serve as practical settings for 
shaping the development and sustainment of healthy behaviors that can persist into adulthood 
(Lowry et al., 2000). Therefore, maintaining healthy weight during college years serves as a 
national priority, as demonstrated in the Healthy Campus 2020 objective which aims to increase 
the proportion of students who are at a healthy weight by 10% (American College Health 
Association, 2012). According to 2012 data, only 61.6% of college students were at a healthy 
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weight; therefore, a 10% improvement would mean 67.8% of students would be at a healthy 
weight.  
 
Dietary Practices among College Students 
College students engage in a variety of behaviors that impact their weight and risk of 
chronic disease. These behavioral strategies can be health promoting or health deteriorating. 
Health promoting behaviors include healthy diet and exercise (Lowry et al., 2000; Wharton et al., 
2008); whereas health deteriorating behaviors include sedentary behavior, poor diet, and 
disordered eating practices, such as fasting, vomiting, use of diet pills, and laxatives (Davila et 
al., 2014). Dietary practices include food consumption behaviors that can promote healthy eating 
or increase risks of overweight and obesity. Health promoting dietary practices often include fruit 
and vegetable intake or adherence to nutrition guidelines (Lowry et al., 2000). Health deteriorating 
dietary practices may include fast-food consumption (Morse & Driskell, 2009) or sugar-sweetened 
beverage consumption (Huffman & West, 2007).  
Disordered eating research explores health deteriorating dietary practices exclusively. 
Disordered eating are atypical behaviors that hinder one’s health and are precursors to eating 
disorders (Keel, 2005). Disordered eating includes subclinical factors that increase a person’s risk 
for developing eating disorders and are important for early intervention. Current research 
assessing disordered eating research among college students have explored eating disorder 
status (Latimer, Velazquez, Pasch, 2013), misuse of stimulants (Jeffers & Benotsh, 2014; Peters 
Jr. et al., 2005), suicidality (Smith et al., 2015), and disordered eating practices (Kass et al., 2016; 
Kelly-Weeder, 2011). Although disordered eating may reduce risks of overweight and obesity, 
they increase risks for other physical and psychological conditions.  Because the current research 
is specific to dietary practices leading to subsequent weight-related chronic conditions, the 
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following literature review will primarily focus on dietary practices in the absence of disordered 
eating and eating disorders. 
 
Multi-Level Determinants – An Ecological Approach 
Many factors influence dietary practices among college students. When considering 
determinants affecting this health behavior, it makes sense to orient the research according to an 
ecological approach. According to McLeroy and colleagues (1988), health determinants exist at 
many levels and understanding each level can allow for multiple points of intervention. The 
ecological model includes five spheres of influence from a proximal to a more distal perspective: 
intrapersonal, interpersonal, institutional, community, and policy.  Intrapersonal factors include 
beliefs, attitudes, values, demographics, skills, and coping. Each of these factors exist within the 
person and have a direct influence on behavior. Interpersonal factors include formal and informal 
social networks and social support systems that can influence behavior. These relationships may 
include parents, peers, teachers, and co-workers. Institutional factors include policies, resources, 
climate, and norms within specific organizations. In the case of college students, an institution of 
particular interest would be the university or college in which the student is enrolled. Community 
factors often span relationships among organizations, institutions, and networks. These factors 
include community and social norms, the built environment, geographical location, 
neighborhoods, and area businesses. For example, whether or not a student lives on- or off-
campus would be a part of the community level of the ecological model. Last, public policy factors 
include legislation at the local, state, national, and international levels. This can include the 
allocation of resources, regulation of behavior, accessibility, and taxation (McLeroy, Bibeau, 
Steckler, & Glanz, 1988). The following discussion describes the varying multi-level determinants 
of dietary practices among college students, citing U.S. research published since 2000 (See 
Figure 1). 
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Figure 1. Multi-level determinants of dietary practices among college students 
 
Intrapersonal factors. Most researchers assessing the relationship between dietary 
practices and college students study intrapersonal level determinants. Common intrapersonal 
factors include demographic characteristics such as gender, race, and weight status. 
Researchers have explored differences between males and females with regards to dietary 
practices (Boek, Bianco-Simeral, Chan, & Goto, 2012; Brunt, Rhee, & Zhong, 2008; Byrd-
Williams, Strother, Kelly, & Huang, 2009; DeBate et al., 2001; Freedman, 2010; Greaney et al., 
2009; Misra, 2007; Pelletier & Laska, 2013; Small, Bailey-Davis, Morgan, & Maggs, 2013); 
however, there is a lack of consensus regarding influence of gender on dietary practices among 
college students. For example, Freedman (2010) found that there were no significant differences 
in dairy consumption based on gender, whereas DeBate and colleagues (2001) found that males 
had higher milk consumption than did females. Similarly, lack of consensus was found among 
researchers assessing fruit and vegetable intake such that some researchers identified no sex 
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differences in fruit and vegetable consumption (Small et al., 2013), whereas other researchers 
found a significant association between fruit and vegetable consumption among males (Dissen, 
Policastro, Quick, & Byrd-Bredbenner, 2011). One study identified a sex difference in fruit and 
vegetable intake based on additional risky behaviors such as seatbelt use or drinking and driving 
(Adams & Colner, 2008).  
 Race has also been explored regarding dietary practices among college students. Some 
researchers compare dietary practices among individuals of varying racial and ethnic groups 
(Boek et al., 2012; DeBate et al., 2001). Others study specific racial or ethnic groups exclusively. 
For example, some researchers have studied students enrolled in Historically Black Colleges or 
Universities (Gary, 2006; Peters Jr. et al., 2005). One significant limitation of research regarding 
race, however, are the differences in measurement and operationalization of racial and ethnic 
groups, which leads to a lack of comparability across studies. For example, some researchers 
included an “other” category to group ethnicities or races with small sample sizes (Boek et al., 
2012). This vague category, however, lacks consistency as some researchers include Black 
students (Freedman, 2010), others include Hispanic students (Boek et al., 2012; Pelletier & 
Laska, 2013), and some do not describe which races or ethnicities are included within this 
grouping (DeBate et al., 2001). In addition, although much research assesses race and its 
relationship to dietary practices among college students, many studies lack diversity in their 
sampling of racial and ethnic demographic groups such that the majority of their sample (at least 
75%) includes one racial or ethnic group (Brunt et al., 2008; Desai et al., 2008; Gary, 2006; 
Pullman et al., 2009).  
Weight status is also heavily researched as a predictor of dietary practices among college 
students. Many researchers collect weight status through self-reported height and weight (Brunt 
et al., 2008; Huffman & West, 2007). Alternatively, they may measure actual heights and weights 
(Davila et al., 2014), or they may collect additional anthropomorphic data such as waist 
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circumference (Byrd-Williams et al., 2009; Greene et al., 2011; Poddar et al., 2009; Pullman et 
al., 2009), bioelectrical impedance analysis (Blow, Taylor, Cooper, & Fedfearn, 2010; Byrd-
Williams et al., 2009; Pullman et al., 2009), or waist-to-hip ratios (Pullman et al., 2009). Most 
studies collected only one form of weight status (Brunt et al., 2008; Davila et al., 2014; Greaney 
et al., 2009; Huffman & West, 2007); however, one study included four different weight status 
measures (Pullman et al., 2009).  
Few researchers have also studied the impact of nutrition knowledge (McComb, Jones, 
Smith, Collins, & Pope, 2016; Misra, 2007), food label use/food label perceptions (Graham & 
Laska, 2012; Kolodinsky, Green, Michahelles, & Harvey-Berino, 2008), food preparation and meal 
routines (Laska, Hearts, Lust, Lytle, & Story, 2015), or body image/body satisfaction (Osborn, 
Naquin, Gillan, & Bowers, 2016) with regards to dietary practices. The influence of these 
intrapersonal determinants may impact dietary practices among college students such that they 
have improved nutrition intake. For example, students who frequently read nutrition labels are 
more likely to consume foods high in fiber, fruits, and vegetables than students who do not 
frequently read nutrition labels (Graham & Laska, 2012).  
 
Interpersonal factors. Interpersonal determinants of dietary practices among college 
students have been less researched in recent years. Much research addressing peer impact have 
studied peer influences on disordered eating practices (Basow, Foran, & Bookwala, 2007; Keel, 
Forney, Brown, & Heatherton, 2013; Kroshus, Kubzansky, Goldman, & Austin, 2015). Some 
studies, however, have assessed the impact of peers or parents regarding dietary practices. For 
example, Pelletier and Laska (2013) studied the impact of living with a parent on dietary practices. 
They found that students who lived with their parents were more likely to buy food or drinks on 
campus when compared to students who rented apartments or were homeowners. Greaney and 
colleagues (2009) studied the influence of peers on dietary practices. They found that peers can 
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both enable and hinder healthy eating practices. For example, female students commented that 
their peers encourage healthy dietary practices through social support, although the nature of this 
social support impact was not explored. On the other hand, peers can harm healthy dietary 
practices through social pressures to eat and increased alcohol-related food consumption 
practices. Due to a paucity of research in this area, more research is needed to assess the impact 
of interpersonal relationships and dietary practices among college students.  
 
Institutional factors. Universities or colleges are the primary institutions when exploring 
dietary practices among college students. Institutional determinants include campus housing, 
availability of food on-campus, type of academic institution (2- vs. 4-year institution), institutional 
affiliations (i.e., Greek life and athletics), and time constraints related to student status. Most 
studies assessing on-campus housing also make comparisons with off-campus housing, 
therefore, living situation will be addressed within the community-level determinants.  
Some studies have assessed the impact of food access on campus (Boek, et al., 2012; 
Greaney et al., 2009; Pelletier & Laska, 2013). Boek and colleagues (2012) studied student 
preferences for on-campus dining services. Students preferred large food court-style dining as 
compared to smaller cafes, food kiosks, or buffet-style cafeterias. Brown and colleagues (2005) 
researched student meal plan use and associated dietary practices. They identified that students 
with a meal plan were more likely to meet food guide pyramid recommendations for fruit and meat 
than students not enrolled in student meal plans. There were no differences, however, in grain, 
vegetable, or milk consumption based on meal plan enrollment. Greaney et al. (2009) found that 
on-campus dining has some benefits and barriers to healthy eating. For example, students 
identified on-campus dining services as facilitating both healthy and unhealthy eating practices 
through increased accessibility of both health promoting and health deteriorating food options.  
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Many studies have included post-secondary students from varying types of institutions. 
The majority of studies include students enrolled in universities (Peterson, Duncan, Null, Roth, & 
Gill, 2010; Pullman et al., 2009; Racette, Deusinger, Strube, Highstein, & Deusinger, 2008; 
Rose, Hosig, Davy, Serrano, & Davis, 2007; Small et al., 2013; Wengreen & Moncur, 2009). 
Other researchers have sampled students enrolled in community colleges when assessing 
dietary practices (Graham & Laska, 2012; Laska et al., 2010; Nelson, Larson, Barr-Anderson, 
Neumark-Sztainer, & Story, 2009). However, a paucity of research includes analysis of 
differences in dietary practices based on type of institution (i.e., community college versus 
university). Pelletier and Laska (2013) found that students enrolled in 4-year institutions were 
less likely to purchase fast food and more likely to either bring food from home or purchase food 
on campus than students enrolled in 2-year institutions. It is evident that more research is 
needed to understand dietary practices among emerging adults of varying student status and 
between differing post-secondary institutions. This research is critical to improve dietary 
practices and reduce subsequent weight-related chronic health conditions among this priority 
population. 
Some studies assess the impact of institutional affiliations and associated dietary 
practices. Two prominent affiliations associated with post-secondary education are Greek life 
(fraternities and sororities) and athletics. Most research connecting Greek life and athletics with 
dietary practices focus exclusively on the relationship between group associations and disordered 
eating practices. Few studies, however, assess dietary practices in the absence of disordered 
eating. For example, one study reported no significant differences in eating behaviors for students 
who were or were not a part of Greek life (Scott-Sheldon, Carey, & Carey, 2008). Another study 
assessed the diet quality among track athletes. Researchers reported high diet quality for vitamins 
A, C, and calcium and low diet quality for vitamin E, fiber, and sodium for among both male and 
female athletes (Rash, Malinauskas, Duffin, Barber-Heidal, & Overton, 2008).  
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Last, one study assessed the impact of time constraints on dietary practices among 
college students (Greaney et al., 2009). College students may indicate time constraints as a factor 
relating to food preparation and healthy dietary practices. Participants reported that time 
constraints associated with being a student hinders their ability to prepare healthy foods (Greaney 
et al., 2009).  
 
Community factors. College students’ dietary practices can also be influenced by more 
distal factors that extend beyond personal and institutional borders. Community factors include 
social norms and values, living situation, and local businesses, such as access to fast food 
restaurants, convenience stores, and grocery stores. Sociocultural attitudes toward body 
appearance is one community factor that influences dietary practices. The media often portrays 
physical features considered to be ideal. College students may internalize these social norms 
through dietary practices to try and achieve the physical appearance most idealized by 
Americans (Hawkins, Richards, Granley, & Stein, 2004). Examination of sociocultural attitudes 
toward appearance is not examined within the dietary practice literature; however, it is explored 
within the disordered eating literature. Internalization of social norms may facilitate disordered 
eating behaviors and associated maladaptive practices (Blow et al., 2010; Jeffers & Benotsch, 
2014; Quick & Byrd-Bredbenner, 2013).  
Living situation is an important community-level factor. Students living off-campus may 
have different access to resources than students who live in on-campus housing. For example, 
students living on-campus may rely on meal plans as a primary source of food consumption. 
There is a lack of consensus regarding dietary practices among students based on living situation. 
One study identified healthier dietary practices among students living off-campus when compared 
to students living on-campus (Freedman, 2010). Students who lived off-campus had more fruit 
and vegetable consumption and were more likely to eat breakfast or lunch than students living 
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on-campus. On the contrary, two other studies identified healthier dietary practices among 
students living on-campus when compared to students living off-campus. Laska and colleagues 
(2010), reported that students living on-campus were less likely to purchase fast food and were 
more likely to eat breakfast and dinner than students living off-campus. Small and colleagues 
(2013) found that students living on-campus had higher fruit and vegetable consumption than did 
students living off-campus. Although living situation may be an important determinant of dietary 
practices among college students, there is a lack of consensus regarding the benefits and barriers 
of living on-campus vs. off-campus with regards to diet quality.  
Food availability off-campus is another prominent community-level determinant. Students 
may access food from a variety of establishments including restaurants, convenience stores, or 
grocery stores. Students who purchase fast food may have higher fat and added sugar 
consumption than students who do not purchase fast food (Pelletier & Laska, 2013). On the other 
hand, students who bring food from home may have healthier dietary practices including fruit and 
vegetable, calcium, and fiber consumption (Pelletier & Laska, 2013). Laska and colleagues (2015) 
found that students who prepare their own meals were less likely to purchase fast food than 
students who did not prepare their own foods. Students who prepared their own meals and who 
ate breakfast were also less likely to consume sugar-sweetened beverages than students who 
purchased their meals and did not eat breakfast. Last, Greaney and colleagues (2009) identified 
that easy access to fast-food restaurants and inaccessibility of grocery stores can hinder healthy 
dietary practices.  
Two final community-level determinants include food security and car access. Food 
security is defined as “the condition in which all people, at all times, have physical, social and 
economic access to sufficient safe and nutritious food that meets their dietary needs and food 
preferences for an active and healthy life” (International Food Policy Research Institute, n. d.). 
Mirabitur and colleagues (2016) found that students with high food security ate more fruits and 
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vegetables than students with low food security. Similarly, students with access to a car also had 
higher fruit and vegetable consumption than students without access to a car. This was the first 
study to assess food security among college students in the U.S. and their associated dietary 
practices. As such, food security is an important determinant of dietary practices that warrants 
future research.  
 
Policy factors. Many general food-related policies have been implemented to improve 
dietary practices among Americans. General dietary intake and health promotion policies 
include mandatory labeling, taxation, and bans. First, mandatory labeling has been used for 
health promotion purposes since the enactment of the Nutrition Labeling and Education Act in 
1990 (U.S. Food and Drug Administration, n. d.). This Act requires all packaged foods to include 
a standardized nutrition label. Second, policies may increase taxes on unhealthy food items in 
efforts to reduce consumption. Often labeled sin taxes, these policies aim to reduce 
consumption through increased pricing. For example, Berkeley, California instituted the nation’s 
first sugar-sweetened excise tax to promote public health (Falbe et al., 2016). Researchers 
have found a decrease in sugar sweetened beverage purchases and an increase in water 
consumption as a result of the sugar sweetened beverage excise tax. Last, bans have also 
been instituted to restrict consumption of unhealthy food options. For example, New York City 
banned trans fats in 2006 to reduce health risks associated with consumption (Unnevehr & 
Jagmanaite, 2008).  
 
Strengths in the Literature 
Much research has assessed dietary practices among college students. And, many factors 
influencing dietary practices have been identified. For example, determinants across most levels 
of the ecological model have been researched with regards to dietary practices among college 
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students. These studies support a comprehensive understanding of dietary practices and pinpoint 
areas in which researchers can intervene to improve dietary practices among this priority 
population.  
  
Gaps in the Literature 
It is well known that behavior is not influenced by only one factor or dimension. In spite of 
sufficient research supporting an ecological approach to health behaviors, few studies use this 
model for assessing dietary practices among college students. As can be seen, researchers 
usually assess only one level per study and most researchers explore intrapersonal factors. Only 
one study looked at an ecological approach to weight management across levels to determine 
enablers and barriers to good dietary practices (Greaney et al., 2009). This study, though, was 
qualitative in nature and included a small sample size which restricts generalizability. Therefore, 
exploration of factors from multiple levels can facilitate a well-rounded approach to improve 
dietary practices among college students and reduce risks of chronic conditions during adulthood.  
Additional limitations of existing research include the ways in which studies were designed 
and executed. First, researchers rarely use theory to inform their research. Second, most studies 
are cross-sectional. Therefore, researchers cannot determine temporal precedence of predictors 
and weight-related practices. As a result, causality cannot be established. Third, most researchers 
use convenience samples in their studies which limits generalizability because of restricted 
sampling methods and limited participant demographics. For example, studies that recruited 
participants from nutrition or wellness classes may lack generalizability because their participants 
have existing knowledge about nutrition or weight-related practices that may affect study results 
(Brown, Dresen, & Eggett, 2005; Brown, Geiselman, & Broussard, 2010; George & Johnson, 
2001; Huffman & West, 2007). Additionally, studies with homogenous samples lack 
generalizability to other demographic groups (Brunt et al., 2008; Greaney et al., 2009; Racette et 
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al., 2008; Wengreen & Moncur, 2009). Fourth, comparisons between and among different post-
secondary institutions are rare which limit knowledge of dietary practices among 2-year and 4-
year institutions (Pelletier & Laska, 2013). Last, all studies include self-reported dietary practice 
data, which is subject to bias.  
In summary, there is wide variability in research related to dietary practices among college 
students. It is possible that additional factors, not previously emphasized, may influence dietary 
practices of college students. One prominent predictor of health is health literacy. It is possible 
that health literacy may be a predictor of dietary practices among college students.  
 
Health Literacy as a Predictor of Health  
Health literacy has been identified as a stronger predictor of health than age, income, 
employment status, education level, and race (American Medical Association, 1999). In 2005, 
Surgeon General Carmona stated that “by improving health literacy, we can save lives through 
obesity prevention” (Carmona, 2005). To date, over 90 million Americans lack adequate health 
literacy (Institute of Medicine, 2004). As a result, research exploring the health impact of health 
literacy as a means to improve health outcomes has increased dramatically over the past 20 
years. The field of health literacy is vast and health literacy research spans many countries and 
continents. The subsequent discussion will focus exclusively on health literacy research 
conducted within the United States.  
Before identifying the importance of health literacy and dietary practices among college 
students, it is necessary to define health literacy and its associated dimensions/domains. The 
concept of health literacy gained momentum within public health research in the 1990’s and has 
continued to figure prominently in research and clinical practice; however, there continues to be 
wide variability within the conceptualization and operationalization of this concept. Defining health 
literacy can be challenging, as many definitions exist in the literature. In addition, health literacy 
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has evolved over time (Nutbeam, 2008). Some prominent definitions of health literacy are 
included in Table 1. 
 
Table 1. Definitions of health literacy 
Source: Definition: 
World Health Organization 
(1998) 
The cognitive and social skills which determine the motivation 
and ability of individuals to gain access to, understand and use 
information in ways which promote and maintain good health. 
Ad hoc Committee on 
Health Literacy, American 
Medical Association (1999) 
A constellation of skills, including the ability to perform basic 
reading and numerical tasks required to function in the 
healthcare environment. 
National Institutes of 
Health (2004) 
The degree to which individuals have the capacity to obtain, 
process and understand basic health information and services 
needed to make appropriate health decisions. 
Nutbeam (2006) Personal, cognitive, and social skills that determine the ability of 
individuals to gain access to, understand, and use information 
to promote and maintain good health. These include such 
outcomes as improved knowledge and understanding of health 
determinants, and changed attitudes and motivations.  
Sorensen et al. (2012) People’s knowledge, motivation and competences to access, 
understand, appraise, and apply health information in order to 
make judgments and make decisions in everyday life 
concerning healthcare, disease prevention and health 
promotion to maintain or improve quality of life during the 
lifecourse. 
 
Berkman et al (2010) reported that many definitions of health literacy exist; however, 
researchers can choose a definition of health literacy based on their goals. This research will be 
guided by the health literacy definition described by Sorensen and colleagues (2012). This 
definition is ideal because it frames health literacy within a public health perspective attending to 
a system-level approach of health literacy from the intrapersonal level to the policy level. Although 
each health literacy definition varies semantically, the overarching principles are the same: use 
of knowledge and skills to promote health.  
Just as there are many definitions of health literacy, there are also many dimensions of 
health literacy. Some cited dimensions include: literacy, interaction, comprehension, numeracy, 
information seeking, application/function, decision making/critical thinking, evaluation, 
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responsibility, confidence, navigation, health-related print literacy, health-related oral literacy, 
listening, verbal fluency, memory span, and communication (Haun et al., 2014; Sorensen et al., 
2012). Each of these dimensions functions to support one’s ability to access, understand, 
appraise, or apply health information when making health decisions. One dimension, numeracy, 
is important when making nutrition-related decisions as people need to understand how to 
interpret macro- and micronutrients on a nutrition label. For example, an individual may need to 
calculate the calories in two servings of ice cream to determine total calorie consumption with 
regards to total daily calorie intake.  
Most research assessing health literacy has focused exclusively on the patient/provider 
relationship within healthcare. This body of research often assesses the impact of patient health 
literacy on health outcomes. Studies include, but are not limited to, chronic kidney disease (Fraser 
et al., 2013), HIV (Kalichman et al., 2008); hypertension (Levinthal, Morrow, Tu, Wu, & Murray, 
2008; Williams, Baker, Parker, & Nurss, 1998), pregnancy and lactation (Endres, Sharp, Haney, 
& Dooley, 2004; Shieh, Mays, McDaniel, & Yu, 2009), cancer screenings (Kim & Han, 2016; 
Oldach & Katz, 2013), asthma management (Mancuso & Rincon 2006; obesity (Chari, Warsh, 
Ketterer, Hossain, & Sharif, 2014; Lanpher, Askew, & Bennett, 2016; Lassetter et al., 2015), and 
diabetes (Osborn et al., 2011; Schillinger et al., 2002). Overall, researchers find that high health 
literacy is associated with better self-care and health outcomes than poor health literacy 
(Kalichman et al., 2008; Omachi et al., 2013; Schillinger et al., 2002).  
Additionally, much research has explored factors that increase risk for poor health literacy. 
People who are at risk for limited health literacy are ethnic and cultural minorities, 65 years old 
and older, living in southern or western regions of the U.S., living in poverty, or have less than a 
high school degree (Gazmarian et al., 1999; Williams et al., 1995).  
As a result of increased health literacy research within the medical community, 
communication tools and strategies have been developed to promote patient/provider 
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communication and support information dissemination within healthcare. For example, low health 
literacy aids such, as illustrated pill schedules and pill boxes, may help to improve medication 
adherence among low health literacy patients with heart disease (Schnipper et al., 2010). On a 
national level, the Agency for Healthcare Research and Quality developed seven 
recommendations for providers to promote health literacy among patients, including: 1) use plain 
language, 2) limit information to 3-5 key points, 3) be specific and concrete, 4) use pictures or 
models to demonstrate information, 5) repeat and summarize information, 6) teach-back method 
to confirm understanding, and 7) be positive, hopeful, and empowering (Agency for Healthcare 
Research & Quality, n.d.).  
More recently, health literacy research has entered the public health arena giving attention 
to population-based health and addressing health literacy as an asset (Nutbeam, 2008). Through 
this perspective, health literacy is a tool for improving people’s control over their health and the 
many factors that influence their well-being. Additionally, health literacy spans not just patient 
health in the healthcare setting, but also disease prevention and health promotion. Disease 
prevention and health promotion emphasize individual and population-based approaches to the 
development and application of health literacy skills (Sorensen et al., 2012).  
To date, most national health literacy data comes from the 2003 National Assessment of 
Adult Literacy project, which is the nation’s most comprehensive assessment of adult literacy. 
According to this research, the majority of Americans (9 out of 10 individuals) have limited health 
literacy (National Center for Education Statistics, 2004). As a follow-up to this study, the Institute 
of Medicine (2004) published Health literacy: A prescription to end confusion, which calls for 
health literacy to be in the forefront of national priorities, describes health literacy and its 
relationship to Americans’ health, and presents recommendations for improving health literacy.   
Other national priorities for health literacy emerged in 2000, with Healthy People 2010, 
where health literacy was included as an objective within the Health Communication topic area. 
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Then, in 2010, several health literacy objectives were included within the Healthy People 2020 
Health Communication and Health Information Technology topic area to improve health literacy 
of the population. However, these objectives are all related to the patient/provider relationship, 
the most heavily researched domain in health literacy, as previously discussed. Finally, in 2010, 
the National Action Plan to Improve Health Literacy and the Plain Writing Act of 2010 was 
developed to promote the provision of clear health information on a national level (U.S. 
Department of Health and Human Services Office of Disease Prevention and Health Promotion, 
2010).  
 
Health Literacy, Dietary Practices, and Weight-Related Conditions 
Next, it is important to discuss the intersection between health literacy and dietary 
practices. Health literacy entered the field of nutrition and dietetics in the early 2000’s. In 2004, 
the Academy of Nutrition and Dietetics identified health literacy and nutrition as a priority issue 
(Carbone & Zoellner, 2012). Then, in 2005, Surgeon General Carmona commented that “by 
improving health literacy, we can save lives through obesity prevention” (Carmona, 2005).  
Currently, research within this domain includes discussions of health literacy, nutrition 
literacy, and food literacy. Some nutrition-related health literacy researchers describe health 
literacy as a general term (Chari et al., 2014); however, other researchers in this discipline 
describe food or nutrition literacy, more specifically (Cullen, Hatch, Martin, Higgins, & Sheppard, 
2015; Vaitkeviciute, Ball, & Harris, 2015). For example, nutrition literacy has been described “as 
a specific health literacy domain that reflects the ability to access, interpret, and use nutrition 
information” (Velardo, 2015). Researchers within the field of dietetics are most likely to refer to 
food literacy and nutrition literacy when describing health literacy. The following discussions 
include research spanning health literacy, food literacy, and nutrition literacy with regards to 
dietary practices.  
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Nutrition researchers often study health literacy and nutrition, dietetics, and weight-related 
conditions (Cullen et al., 2015; Krause, Sommerhalder, Beer-Borst, & Abel, 2018; Murimi, 2013; 
Velardo, 2015; Vidgen & Gallegos, 2014) aiming to improve the skills of nutrition and dietetics 
practitioners (Cullen et al., 2015; Wood & Gillis, 2015) and to improve weight-related conditions 
among patients (Bailey et al., 2016; Bolton, Bhattacharjee, & Reed, 2015; James et al., 2015; 
Lanpher et al., 2016; Lassetter et al., 2015).  
Research addressing health literacy and dietary practices includes wide variation when 
assessing populations of interest. Research includes individuals enrolled in federal assistance 
programs, such as Supplemental Nutrition Assistance Programs (Song, Grutzmacher, & 
Kostenko, 2014), individuals with specific health conditions, such as diabetes (Lassetter et al., 
2015; Osborn et al., 2011; Rothman et al., 2006; TenHave et al., 1997), individuals living in rural 
communities, such as the Mississippi Delta region (Zoellner, Connell, Bounds, Crook, & Yadrick, 
2009; Zoellner et al., 2011), and parent/child dyads (Garrett-Wright, 2011; Gibbs et al., 2016).  
Some research connecting health literacy to dietary practices lacks specific assessment 
of health literacy as a predictor of dietary practices. In other words, researchers do not actually 
assess dietary practices, such as fruit and vegetable consumption. Instead, they assess nutrition-
related or weight-related issues such as nutrition label skills. For example, Rothman and 
colleagues (2006) assessed health literacy and nutrition label skills among primary care patients, 
many of whom suffer from weight-related health conditions. According to this study, less than two-
thirds of patients could correctly answer questions regarding nutrition labels, and patients with 
poor health literacy had worse nutrition label reading skills than did patients with adequate health 
literacy skills.  
Other studies specifically cite health literacy as an important predictor of dietary practices. 
For example, Zoellner and colleagues (2011) found that as health literacy scores increase, diet 
quality also increases. More specifically, researchers have found that adequate health literacy is 
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associated with decreased sugar sweetened beverage consumption (Hooper, Myers, Zoellner, 
Davy, & Hedrick, 2017; Zoellner et al., 2011) and decreased fried chicken consumption (Spiers 
et al., 2012). Researchers have also identified that parents’ health literacy can predict children’s 
diet quality. Parents with adequate health literacy are more likely to have children with adequate 
diet quality than parents with limited health literacy (Gibbs et al., 2016).  
Last, health literacy can predict a person’s perception of portion sizes. Inaccurate 
perceptions of portion sizes may lead to eating more or less of certain foods. Huizinga et al. (2009) 
found that individuals with limited health literacy had inaccurate perceptions of single serving sizes 
such that participants overestimated a single serving size which may result in increased 
consumption.  
 
Strengths in the Literature 
There are several strengths of research connecting health literacy to dietary practices. 
First, nutrition-related researchers and practitioners have embraced the importance of health 
literacy with regard to weight and nutrition-related health. According to Carbone and Zoellner 
(2012), “dietetics practitioners should seek opportunities to improve their health literacy 
knowledge and skills, enhance research, and provide more effective interactions with the public”. 
This promotes the use of health literacy aids and strategies to support engagement with patients 
and clients regarding weight-related health concerns. 
Second, research assessing nutrition, dietary practices, and weight-related health 
conditions are continuing to emerge within the research arena. Health literacy has been identified 
as a significant predictor of total health and dietary practices, as well. Therefore, this field of study 
continues to research connections between health literacy and dietary practices and translate 
these findings into practice.  
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Gaps in the Literature 
Currently, there is a lack of consensus in research assessing the influence of health 
literacy on dietary practices. First, there are many differences in how researchers define and 
operationalize health literacy. Most research within the field of dietetics describes food literacy 
and nutrition literacy as specific categories within health literacy; whereas, public health and 
medical researchers describe health literacy as a general term. The differences in these terms 
and their associated definitions make comparability across fields challenging and limit 
interdisciplinary work between public health and dietetics professionals (Krause et al., 2016).  
Second, this field of study spans many populations of interest including individuals 
enrolled in federal assistance programs, individuals with specific health conditions, individuals 
living in rural communities, and parent/child dyads. Because these studies vary significantly with 
regards to their populations of interest, it is difficult to make comparisons and gain breadth within 
this topic area.   
Last, research assessing the intersection between health literacy and dietary practices 
have wide variation in foci. For example, some researchers measure health literacy and issues 
related to dietary practices, such as nutrition label use (Rothman et al., 2006) or readiness to lose 
weight (Kennen et al., 2005). Other researchers specifically assess the intersection between 
health literacy and dietary practices, such as overall diet quality (Gibbs et al., 2016), food portion 
estimations (Huizinga et al., 2009), and sugar-sweetened beverage consumption (Zoellner et al., 
2011). In all, more research is needed within this domain to better understand how health literacy 
impacts dietary practices among varying populations.  
 
Health Literacy and Young Adults 
Research assessing health literacy among young adults, and college students specifically, 
is sparse (Cha et al., 2014; Hansen, Shneyderman, & Belcastro, 2015; Ickes & Cottrell, 2010; 
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Joseph et al., 2016; Sansom-Daly et al., 2016). Researchers are beginning to assess health 
literacy among young adults; however, many of these studies seek to validate literacy measures 
within this developmental period (Chisolm & Buchanan, 2007; Davis et al., 2006; Ghanbari, 
Ramezankhani, Montazeri, & Mehrabi, 2016; Harper, 2014; Mackert, Champlin, & Mabry-Flynn, 
2017; Perry, 2014; Warsh, Chari, Badaczewski, Hossain, & Sharif, 2014), address health literacy 
among teens or young adults with specific health conditions, such as HIV, diabetes, or asthma 
(Chisolm et al., 2011; Murphy et al., 2010; Navarra, Neu, Toussi, Nelson, & Larson, 2014), or 
merely measure health literacy (Ickes & Cottrell, 2010; Joseph et al., 2016). 
Researchers contend that a lifecourse perspective in public health signifies a need for 
health literacy assessment throughout all developmental periods; however, no research currently 
assesses health literacy throughout the lifespan (Peralta, Rowling, Samdal, Hipkins, & Dudley, 
2017). Similarly, as adult health literacy is a strong predictor of general health, health literacy 
during adolescence and young adulthood may also prove critical to overall health (Manganello, 
2008). Adolescents and young adults begin to form lifelong behaviors that continue into adulthood 
and set a trajectory for long-term health. Adolescents and young adults also interact with health 
care providers, review health promotion materials, and make health-related decisions. Therefore, 
assessment and promotion of health literacy skills among this age group is necessary.  
 
Health Literacy and Dietary Practices among College Students 
One area that lacks sufficient research is the intersection between health literacy and 
dietary practices among young adults. To date, only two studies have assessed health literacy 
and dietary practices among young adults in the United States (Cha et al., 2014; Hansen et al., 
2015).  
Cha and colleagues (2014) assessed health literacy, diet self-efficacy, food label use, and 
diet quality among young adults. They found that health literacy predicted food label use and diet 
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quality. Individuals with limited health literacy had poor diet quality and less food label use than 
those with high health literacy. In addition, they found that young adults living with their parents 
had lower health literacy scores than those living alone. Some study limitations include a small 
sample size, no formal measurement of self-efficacy, and inclusion of mostly female and Black 
participants. In addition, approximately 60% of participants were enrolled in college and the 
remaining participants were non-students. 
Hansen and colleagues (2015) assessed health literacy, health status, health behaviors, 
and health knowledge using the S-TOFHLA, the American College Health Association’s National 
College Health Assessment (ACHA/NCHA), and the Health Knowledge Inventory. They found no 
difference in dietary practices based on health literacy. Some study limitations include limited 
assessment of dietary practices in the ACHA/NCHA, through use of only two dietary practice 
questions, inclusion of all students regardless of age (including individuals up to 73 years old), 
and use of a convenience sample.  
 
Gaps in the Literature  
 It is well-known that health literacy is a significant predictor of health, including dietary 
practices and diet quality. It is also well-known that college students are a priority population for 
intervention regarding the development of healthy dietary practices that persist into adulthood. In 
spite of this knowledge, the intersection of these research areas is rare. Most research assessing 
health literacy among college students emphasize health literacy scale validation (Chisolm & 
Buchanan, 2007; Davis et al., 2006; Ghanbari et al., 2016; Perry, 2014; Warsh et al., 2014) or 
merely health literacy measurement (Ickes & Cottrell, 2010; Joseph et al., 2016), rather than 
exploration of the impact of health literacy on health behaviors, such as dietary practices, among 
this population. Because there is a dearth of information, more research needs to be conducted 
to determine the impact of health literacy on dietary practices among college students.  
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Future Directions 
In spite of growing research addressing the intersection between health literacy and 
nutrition-related practices, little is known about the impact of health literacy on dietary practices of 
college students. Because little research has addressed this priority population with regards to 
dietary practices and health literacy, it is necessary to further explore this research domain. The 
current study has the potential to fill the knowledge gap and further explore the impact of health 
literacy on dietary practices among college students. This contribution will be significant because it 
is expected to identify poor health literacy as a critical determinant of poor dietary practices among 
college students, thus influencing the prevention of weight-related conditions early in the life course.  
 
Theoretical Framework 
A wide array of health literacy theories has been developed to explain the relationship 
between health literacy and health-related outcomes. These theories include: The Health Literacy 
Skills Framework (Squiers, Peinado, Berkman, Doudewyns, & McCormack, 2012), The Integrated 
Model of Health Literacy (Sorensen et al., 2012), The Process-Knowledge Model of Health 
Literacy (Chin et al., 2011), causal pathways between health literacy and health outcomes 
(Paasche-Orlow & Wolf, 2007), and a conceptual model of health literacy (Baker, 2006). Although 
many theories and models can be applied to a research study assessing the relationship between 
health literacy and dietary practices among college students, the Integrated Model of Health 
Literacy is best suited to guide this study (Sorensen et al., 2012).  
 
Integrated Model of Health Literacy  
The IMHL was developed by Sorensen and colleagues (2012) to comprehensively 
address health literacy as a dynamic process both within the individual and within the population 
(See Figure 2). Individuals develop health literacy skills that allow them to navigate through 
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health care, disease prevention, and health promotion domains along the health continuum. 
Central to this model are the four health literacy skills that individuals develop and use to 
promote health: access, understand, appraise, and apply. The development and application of 
these health literacy skills is dependent on many proximal and distal factors. Antecedents to 
health literacy include societal and environmental determinants, situational determinants, and 
personal determinants. Each of these determinants serve as contextual demands that may 
facilitate or hinder the development of health literacy skills. Consequences of health literacy 
exist at the individual (i.e., health behaviors, participation in health decisions, and health service 
use) and population (i.e., health care costs, morbidity and mortality, and sustainability) levels.  
 
Figure 2. Integrated Model of Health Literacy (Adapted from Sorensen et al., 2012) 
 
Health Literacy Skills 
According to the IMHL, there are four health literacy skills: 1) access, 2) understand, 3) 
appraise, and 4) apply. Individuals use these four skills to help gather, process, and use health 
information when making health care, disease prevention, and health promotion decisions. 
Access is the first health literacy skill. Access describes a person’s ability to locate trustworthy 
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information sources or locate health services. For example, individuals must first be able to find 
reliable health information. The second health literacy skill is understand. After a person has 
identified trustworthy health information, the person needs to be able to comprehend the health 
information previously accessed. Appraise is the third health literacy skill. Appraise describes a 
person’s ability to filter and evaluate health information. Appraisal can be influenced by the 
complexity of the information. If, for example, the information includes technical jargon, then the 
person may have difficulty evaluating the content and subsequently make poor health decisions. 
The last health literacy skill is apply. The ability to apply health information includes how one 
uses the health information to make health decisions and communicate those decisions with 
others. 
These four health literacy skills can be applied to any health issue or condition, such as 
dietary practices among college students. First, students must access nutrition-related health 
information and associated food sources. Nutrition-related health information may include 
finding nutrition labels on packaged foods in local grocery stores or searching online for health 
information of menu items from local restaurants. Second, students must understand the 
gathered information. They need to process the content and make sense of the words and 
numbers. This may include understanding that a bag of chips has two servings or that a burrito 
at a local restaurant has over 2,000 milligrams of sodium. Third, students must appraise the 
information. They need to determine how to evaluate this information. Should they eat a burrito 
with 2,000 milligrams of sodium knowing that this is close to the recommended daily limit of 
sodium? Should they eat only one-half of the bag of chips to reduce their caloric intake? Finally, 
students must apply the health information they have gathered, reviewed, and interpreted. For 
example, they might decide to order a different meal with lower sodium or ask the wait staff to 
make healthier recommendations.  
 36 
 
Individuals use these health literacy skills on a daily basis when making diet-related 
health decisions. In addition to their ability to make sound decisions, use of these skills is also 
influenced by one’s knowledge, competence, and motivation. For example, a person may 
understand that burritos have high amounts of sodium but lack the motivation to choose a 
healthier alternative. As such, these health literacy skills do not exist in isolation. They are 
impacted by many factors both proximal and distal.  
 
Antecedents 
According to the IMHL, there are three types of determinants that are bidirectionally 
related to the use of health literacy skills within health care, disease prevention, and health 
promotion domains. The first two categories of determinants are situational determinants and 
personal determinants. These determinants are considered to be proximal to health literacy. 
Personal determinants include intrapersonal-level factors such as age, gender, race, education, 
occupation, income, and employment. Personal determinants that influence dietary practices 
among college students include academic major, prior nutrition knowledge, BMI, age, race, 
gender, and year in school. Situational determinants include social support, personal 
relationships, and access to media. Situational determinants that influence dietary practices 
among college students include social relationships (i.e., parents and peers), such as people 
with whom they eat (food environment-social) and live (living situation-social). 
The last category of determinants are societal and environmental determinants; these 
factors are distally related to health literacy. Societal and environmental determinants include 
culture, language, and societal and political forces. Although Sorensen and colleagues (2012) 
posit physical environment as a situational determinant it can be argued that physical 
environment is a function of the environment at-large. Universities and colleges have their own 
unique social and cultural forces that impact student behaviors. For example, some universities 
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require first time in college freshmen to live on campus (living situation-physical) and purchase a 
meal plan (food environment-physical). Therefore, living situation-physical and food 
environment-physical are examples of larger societal and environmental determinants that 
influence dietary practices among college students as these factors may be outside of one’s 
direct control. 
Table 2. Description of diet-related factors among college students according to associated health 
literacy determinants 
 
Health Literacy Determinants Diet-Related Factor Among College Students 
Personal Determinants Academic major 
Nutrition knowledge 
BMI 
Age 
Race 
Gender 
Year in School 
Situational Determinants Living situation - Social 
Food environment - Social 
Societal and Environmental Determinants Living situation - Physical 
Food environment – Physical 
 
Consequences 
There are many consequences as a result of using health literacy skills to engage in 
health care, disease prevention, and health promotion activities. These consequences exist at 
both the individual and population levels. Individual level consequences include health service 
use, health behaviors, empowerment, participation in one’s health, and health outcomes. 
Individuals with adequate health literacy may be more likely than individuals with poor health 
literacy to have regular health care appointments, engage in a variety of health behaviors, feel 
empowered over personal health, communicate with health care providers about personal 
health issues, and experience improved overall health. For example, college students with 
adequate health literacy may be more likely to choose healthy food options, reduce risk of 
weight-related chronic diseases, or seek assistance from health care professionals, such as 
medical providers or Registered Dietitians, to lose or maintain a healthy weight.  
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Population level consequences include health costs, equity, and sustainability. Assuring 
a health literate population can reduce overall disease morbidity and mortality, leading to 
reductions in population level health care costs. These improvements in health can exist across 
race, gender, ethnicity, and socioeconomic status and support improvements in health equity 
and a reduction in health disparities. Finally, over time, these population level improvements can 
be sustained as individuals continue to engage in health behaviors that promote general health 
and well-being. As such, promoting health literacy among individuals supports population level 
health. 
 
Health Literacy as a Dynamic Process 
One of the final components of the IMHL is its attention to the life course perspective. 
Public health, as a discipline, emphasizes the importance of health across the lifespan (Healthy 
People 2020, n. d.). Therefore, it makes sense for public health assets, such as health literacy, to 
also be of importance throughout the lifespan. Initially, health literacy was considered to be a fixed 
characteristic; however, as the definition of health literacy has evolved, it is now considered to be 
a dynamic process that evolves over time and can change with age (Berkman, Davis, & 
McCormack, 2010). As people increase their exposure to information and gain new skills, it is 
possible to see improvements with health literacy. Similarly, as cognition and memory decline, 
decreases in health literacy are also possible. As a result, assessment of health literacy and 
improvement in health literacy skills is necessary throughout the life course.   
 
Strengths of the Integrated Model of Health Literacy 
The IMHL has many strengths. First, this model comprehensively addresses health 
literacy. The model clearly identifies antecedents and consequences of health literacy within an 
ecological perspective. Many factors influence the development of health literacy and can also 
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influence the ability of individuals to use their health literacy skills when making health-related 
decisions. For example, a person’s nutrition knowledge may increase one’s ability to understand 
nutrition information, thereby increasing health literacy skill application specific to dietary 
practices. Health literacy does not exist in a vacuum, and this model clearly describes the 
intrapersonal, interpersonal, and system-level influences on the development of health literacy 
and the application of health literacy skills to health behaviors.  
Second, this model incorporates health literacy across three domains: health care, 
disease prevention, and health promotion. Much research within health literacy attends to the 
patient-provider relationship and focuses exclusively on health literacy within a health care or 
disease management perspective (Paasche-Orlow & Wolf, 2007). The IMHL, however, addresses 
health literacy within medical and public health domains. Obese individuals, for example, may 
want to prevent the onset of weight-related chronic conditions, such as type 2 diabetes, by 
reducing simple carbohydrates in their diet (disease prevention domain). Therefore, this model 
widens the application of health literacy beyond the patient-provider relationship in health care 
settings, and allows researchers to promote primary prevention through health literacy pathways 
and skill development.  
Third, this model identifies health literacy as a dynamic process rather than a static 
concept. Many health literacy researchers assert that health literacy is dynamic and evolves over 
the life course (Berkman et al., 2010; Zarcadoolas, Pleasant, & Greer, 2005). For example, it is 
known that older adults often have low health literacy (Kutner, Greenberg, Jin, & Paulsen, 2006). 
Less is known, though, about health literacy among emerging adults. Use of the IMHL in a study 
assessing the impact of health literacy on dietary practices among college students can add to 
the knowledge base about health literacy during different points in the life course to see how 
health literacy evolves over time. This research can improve understanding of how health literacy 
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changes over time and allow researchers to intervene at critical periods in the lifecourse to bolster 
health literacy skills and improve health outcomes.  
Last, this model identifies four health literacy skills: access, understand, appraise, and 
apply. These skills develop consecutively, leading to adequate health literacy. Additionally, 
competencies that may influence the development of these health literacy skills are also 
addressed (knowledge, competence, and motivation). For example, individuals may have the 
ability to understand health information, such as when reading nutrition labels, but lack the 
motivation to follow-through with these health promoting actions. As a result, it is necessary to 
consider factors, such as motivation, that influence the application of health literacy skills when 
making health decisions.  
 
Weaknesses of the Integrated Model of Health Literacy 
The IMHL has some limitations. First, this model has only recently been empirically tested. 
To date, only two studies have cited the use of the IMHL as a basis for empirical study. In one 
study, researchers assessed antecedents and consequences of health literacy among Taiwanese 
breast cancer patients using structural equation modeling (Hou et al., 2017). They found a 
significant influence of personal determinants, and not situational or social and environmental 
determinants, on health literacy and subsequent outcomes (i.e., health status and shared 
decision-making).  
In a separate study, researchers used the IMHL to guide a review the scope, 
completeness, credibility, and reliability of health information from a variety of online resources 
(Nowrouzi et al., 2015). However, Nowrouzi and colleagues (2015) failed to detail precisely how 
the model was applied to their study. And, this model has not been applied to a research study 
assessing the influence of health literacy on health behaviors and associated outcomes.  
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Second, when first created, no instrument existed to measure health literacy skills 
(access, understand, appraise, and apply) and their associated domains (health care, disease 
prevention, and health promotion). Because this model identifies four key health literacy skills it 
is necessary to have measures to assess the acquisition and use of these skills. Now, there is a 
European Health Literacy Survey Questionnaire (HLS-EU-Q) that has been developed and 
validated in seven European countries (Sorensen et al., 2013).  
The HLS-EU-Q assesses the 4 health literacy skills (access, understand, appraise, and 
apply) across three domains (health care, disease prevention, and health promotion; Sorensen 
et al., 2013). Sorensen and colleagues (2015) have used this instrument to assess population 
level health literacy in eight European countries (Austria, Bulgaria, Germany, Greece, Ireland, 
the Netherlands, Poland, and Spain). Other researchers have also assessed population level 
health literacy using the HLS-EU, in countries such as Taiwan (Duong et al., 2015), Italy 
(Palumbo, Annarumma, Adinolfi, Musella, & Piscopo, 2016), and Germany (Berens, Vogt, 
Meser, Hurrelmann, & Schaeffer, 2016; Schaeffer, Berens, & Vogt, 2017). This survey has also 
been used among varying patient populations including type 2 diabetes (Finbraten et al., 2017), 
breast cancer (Huang et al., 2017a), cardiovascular disease (McKenna, Sixsmith, & Barry, 
2017), and stroke (Huang et al., 2017b). This measure; however, has yet to be tested among 
college students in the United States.  
 
Application of the Integrated Model of Health Literacy in Current Research 
The IMHL is well-suited to guide a research study assessing the influence of health literacy 
on dietary practices among college students. This model is best suited to guide this research for 
many reasons. First, this model specifically addresses the relationship between health literacy, 
health-related behaviors, and public health. Many health literacy theories focus exclusively on the 
healthcare setting without addressing public health influences (Paasche-Orlow & Wolf, 2007). The 
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IMHL addresses health literacy within many health domains, including disease prevention and 
health promotion.  
Second, this model describes specific health literacy skills that exist within many health 
literacy dimensions. College students can access, understand, appraise, and apply health 
information across print media, digital media, or oral communication. These skills can encompass 
text and numbers, which are often used when making dietary decisions. For example, college 
students may need to calculate calorie consumption using text and numbers represented within 
a nutrition label.  
Third, the IMHL comprehensively addresses multi-level factors that influence the 
development of health literacy skills. Personal determinants, situational determinants, and 
societal and environmental determinants can impact the development of health literacy skills from 
an ecological perspective. These determinants can either help or hinder the development of 
health literacy skills and subsequent dietary practices among college students. For example, 
factors that may help health literacy skill development include prior nutrition knowledge, access 
to healthy foods, and positive body image. Factors that may hinder health literacy skill 
development include peer pressure to eat unhealthy foods and wide availability of empty-calorie 
foods in one’s environment. The above reasons elucidate the fit of the IMHL within a research 
project assessing the influence of health literacy on dietary practices among college students.  
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CHAPTER THREE: METHODS 
 
Health literacy, according to Sorensen and colleagues (2012), is “people’s knowledge, 
motivation and competences to access, understand, appraise, and apply health information in 
order to make judgments and make decisions in everyday life concerning healthcare, disease 
prevention and health promotion to maintain or improve quality of life during the lifecourse”. 
Currently, it is known that health literacy affects many health outcomes among varying 
populations; however, little is known about the relationship between health literacy and dietary 
practices among college students. Thus, the purpose of this study was to quantitatively examine 
the extent and nature of the relationship between health literacy and dietary practices among 
college students. The specific aims for this study were:  
 
Aim 1: To determine if health literacy is associated with dietary practices among college 
students.   
Hypothesis 1: College students with excellent health literacy will consume more fruits and 
vegetables daily than students with limited health literacy.  
Aim 2: To empirically test the model fit of the Integrated Model of Health Literacy (Sorensen 
et al., 2012) in the context of dietary practices among college students.  
Hypothesis 2a: Health literacy determinants will predict health literacy among college 
students. 
Hypothesis 2b: Health literacy will mediate the relationship between health literacy 
determinants and dietary practices among college students.   
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Research Design 
To understand the relationship between health literacy and dietary practices among 
college students, a quantitative research study was conducted. Quantitative research methods 
gather numerical data often collected through surveys of varying modes, including in-person, 
online, telephone, or video. Quantitative research methods are ideal because they promote 
generalization of findings, explain the relationship among variables, and test hypotheses (Doyle, 
Brady, & Byrne, 2009). In this study, the goal was to explore the relationship between health 
literacy and dietary practices among college students (Aim 1) and to test the suitability of the 
Integrated Model of Health Literacy when applied to dietary practices among college students 
(Aim 2). It was feasible to conduct a quantitative research study to link these areas of inquiry 
because validated measures exist to assess health literacy and dietary practices.  
 
Population and Setting 
This study was conducted at the University of South Florida, a public university in the 
Southeast region of the United States. There are approximately 31,000 undergraduate students 
enrolled in courses at the university’s main campus (University of South Florida, 2018). According 
to recent 2017-2018 enrollment data, there are 46% female and 54% male students and the 
undergraduate student population is 20% Hispanic, 11% Black, less than 1% American Indian, 
8% Asian, 56% White, less than 1% Native Hawaiian or other Pacific Islander, 4% two or more 
races, and 3% unreported race. The student body is ethnically and racially diverse, presenting an 
ideal setting for exploring health literacy and dietary practices among an emerging adult 
population enrolled in post-secondary education.  
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Sampling Strategy 
This study employed a purposive sampling strategy. Purposive sampling is a 
nonprobability sampling method that promotes sampling among a targeted set of participants 
within a population of interest. Although purposive samples are subject to sampling error and 
biases, they minimize time and resources needed by researchers. Increasing sample sizes of 
purposive samples can help to improve generalizability of findings and reduce biases inherent 
within this sampling strategy.  
Individuals were eligible for this study if they were: (1) undergraduate students (full- or 
part-time) enrolled in courses at the University of South Florida; (2) between the ages of 18-25 
(emerging adulthood); (3) able to read English; and (4) consented to participate. Individuals were 
ineligible if they replied yes to any of the following: (1) have a history of or are currently being 
treated for an eating disorder (e.g., Anorexia Nervosa); or (2) is pregnant or breastfeeding, as 
these factors may influence dietary practice behaviors independently of health literacy. 
 
Recruitment 
Participants were recruited through online resources including USF Student Facebook 
pages, Canvas (Learning Management System) announcements, and student newsletters, such 
as Note-A-Bull and Honors College weekly newsletters. The Dillman method of recruitment 
(Dillman, 2007) was used to elicit participation in the study with regard to the frequency of 
invitational contacts. Recruitment messaging was as follows: 
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Recruitment Tool Number of Messages 
Released 
Timing of Messages 
Facebook Student Groups 
(Class of 2018; 2019; 2020; 
2021; 2022) 
5 per each Class year Varied: morning, mid-day, 
evening 
Weekday and weekend 
Canvas Announcements 1 message posted in a total 
of 10 public health courses, 1 
social work course, 5 
education courses; Office of 
Undergraduate Research 
homepage 
Varied based on individual 
course instructor 
Honors College Newsletter 1 Weekday morning 
Note-A-Bull Newsletter 2 Weekday morning 
 
Recruitment started during the 2018 spring semester and ended prior to final exams in the 
same semester. Timing of these emails was critical as undergraduate students may be less likely 
to participate in a research study during peak testing weeks within a given semester (e.g., midterm 
and final exam weeks). In addition, each message was sent at varying times of day and night to 
promote increased participation among the student population.  
Much research has been conducted among college students with regards to survey mode 
of delivery. Online surveys yield higher response rates (up to 88%) than do paper-based surveys 
(Fan & Yan, 2010; Pealer, Weiler, Pigg, Miller, & Dorman, 2001; Sax, Gilmartin, Lee, & Hagedorn, 
2008; Shih & Fan, 2008); therefore, this study used online surveys for data collection purposes. 
Online surveys are ideal because they promote global reach, ease of follow-up with participants, 
low administration costs, ease of data entry, management, and analysis, convenience for the 
participant, and control of question release and required completion of answers (Evans & Mathur, 
2005). Although online surveys have the potential to yield high response rates, it is necessary to 
use a variety of recruitment strategies to improve participation rates.  
Researchers have identified several recruitment strategies which improve response rates 
among participants in studies using online survey methods (Dillman, 2006; Porter, 2004). As such, 
these strategies were used in this study. Each recruitment message included language requesting 
for participants’ help. The messages included details about the researcher, specific response 
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deadlines, and an emphasis on participant anonymity. Also, participants were informed of 
incentives to promote participation without coercing potential participants. A recruitment flyer was 
created and disseminated with each recruitment message (See Appendix A). 
 
Data Collection Procedures 
The same data collection procedures were used to assess Aims 1 and 2. First, the survey 
was pilot tested among a representative sample of the priority population using cognitive 
interviewing (Willis & Artino, 2013). Pilot test participants represented the priority population by 
meeting all study inclusion and exclusion criteria. Pilot test participants were recruited from an 
undergraduate research courses taught in the College of Public Health. Each person participated 
in a cognitive interview to pilot test the survey. Cognitive interviewing strategies allow researchers 
to identify issues with surveys prior to administration. For example, participants may identify 
confusion with survey items, concerns when responding to specific items, and issues with 
response options. During pilot testing, minor changes were made to the survey to improve its 
acceptability among participants. For example, participants were originally asked to report their 
height in inches. This question was slightly confusing as participants are used to reporting their 
height in both feet and inches. Consequently, this item was changed to make it easier for 
participants to report this information. In total, there were eight individuals who participated in the 
pilot test. Recruitment stopped once saturation was reached, and no new information was gleaned 
from participants. 
 
Data Collection 
This study assessed health literacy and dietary practices among college students using 
an online survey. Potential participants clicked on a link provided in the recruitment message, 
which brought them to an online screener. Each student responded to three questions 
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determining that: 1) he/she is 18-25 years old, 2) does not have history of an eating disorder, and 
3) is not pregnant or breastfeeding. If students met eligibility criteria, they were directed to the 
online consent form (See Appendix B). Participants then provided consent by clicking on a link to 
the online survey. The survey was completed in Qualtrics, a secure survey program in which the 
University of South Florida holds a site license. According to researchers, 13 minutes has been 
identified as an ideal length of time for college students to complete an online survey to promote 
a good response rate (Fan & Yan, 2010). On average, this survey took participants less than 15 
minutes to complete. Upon completion of the survey, participants had the option to leave their 
email addresses in a separate survey weblink, which entered them into a drawing to win one of 
ten $25 e-gift cards. Participants’ personal email addresses were kept separate from survey 
responses to ensure anonymity.  
 
Incentives 
Researchers have noted an increase in response rates for online surveys when 
participants are given an opportunity to win a prize through a lottery system (Laguilles, Williamson, 
& Saunders, 2011). The lottery promotes improved response rates without compromising ethical 
standards, such as coercion. Therefore, this study used a lottery system to incentivize 
participants. Every participant was given an opportunity to submit his/her email address into a 
drawing for one of ten $25 e-gift cards. Participant email addresses were downloaded from 
Qualtrics and uploaded into an Excel spreadsheet. Winners were chosen at random using a 
random number generator, such that participant names and email addresses that corresponded 
with winning numbers were contacted to receive their incentives. After contact was confirmed with 
the ten winners, they were each emailed an e-gift card. 
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Instrumentation 
This study used previously validated measures to assess the relationship between health 
literacy, dietary practices, and associated determinants of health literacy among college students. 
Subsequent discussions will describe the development of these validated measures, sample 
items, sampling among relevant populations of interest, and validity and reliability estimates of 
these measures. 
 
Dietary Practices 
Dietary practices were assessed using the National Cancer Institute’s Fruit and Vegetable 
Screener (National Institutes of Health, 2000). Fruit and vegetable consumption was selected as 
a proxy for dietary practices for several reasons. First, fruit and vegetable consumption is often 
used to predict total dietary intake and can predict risk for subsequent diet-related chronic 
conditions (Yaroch et al., 2012). Second, fruit and vegetable screeners have been used in 
research assessing dietary practices among college students (Adams & Colner, 2008; Graham & 
Laska, 2012; Greene et al., 2011). Third, fruit and vegetable consumption have been identified 
as national priorities within both Healthy People 2020 and Healthy Campus 2020 (Healthy People 
2020, n.d.; Healthy Campus 2020, n.d.). Therefore, it is appropriate to assess the influence of 
health literacy on fruit and vegetable intake, as these practices have been identified as a national 
health priority. In spite of these strengths, there are some potential barriers to assessing fruit and 
vegetable intake among college students. Many college students lack appropriate fruit and 
vegetable consumption (Adams & Colner, 2008); therefore, it may be difficult to determine the 
relative impact of health literacy on adherence to national guidelines of fruit and vegetable 
consumption. To overcome this weakness, fruit and vegetable consumption was assessed as a 
continuous variable to allow for the full range of scores. Because it is known that college students 
often lack adequate fruit and vegetable consumption (American College Health Association, 
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2017), analysis including dietary practice as a continuous variable allowed for increased 
differentiation in consumption patterns among college students relative to dietary practice 
guidelines.  
The NCI Fruit and Vegetable Screener was developed to assess fruit and vegetable intake 
in relation to national guidelines. The screener includes 19 questions assessing types of fruits 
and vegetables consumed (e.g., fruit, lettuce salad, juice, potatoes, etc.), in addition to portion 
size estimates. A sample question from the screener includes “Over the last month, how many 
times per month, week, or day did you eat fruit? Count any kind of fruit-fresh, canned, and frozen. 
Do not count juices. Include fruit you ate at all mealtimes and for snacks”. Response options 
include: “Never, 1-3 times last month, 1-2 times per week, 3-4 times per week, 5-6 times per 
week, 1 time per day, 2 times per day, 3 times per day, 4 times per day, or 5 or more times per 
day” (See Appendix C for the full instrument). A total score was calculated for each food group 
based on the average daily frequency and associated portion size, such that higher scores denote 
higher consumption. Construct validity has been established by comparing responses to a 24-
hour dietary recall with responses on the screener; results yielded a Pearson’s correlation 
coefficient of 0.54 (Thompson et al., 2002). In other words, scores on the Fruit and Vegetable 
Screener sufficiently represent dietary practices. No reliability estimates were reported in the 
validation study. 
 
Health Literacy 
Health literacy was assessed using the Health Literacy Survey – European Union (HLS-
EU; See Appendix D for full measure). The HLS-EU was developed by Sorensen and colleagues 
(2013) to operationalize health literacy, as described in the IMHL (Sorensen, 2012). This measure 
assesses general health literacy skills, such as a person’s ability to access, understand, appraise, 
and apply health information when making health decisions. Although many instruments are used 
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in research to assess health literacy, many do not specifically assess health literacy skills (i.e., 
access, understand, appraise, or apply), dimensions (i.e., numeracy, comprehension, or critical 
thinking), or domains (i.e., health care or public health). Instead, they assess one or two aspects 
of health literacy. For example, the Rapid Estimate of Adult Literacy in Medicine (REALM), a 
common health literacy measure, only assesses word recognition and pronunciation (Davis et al., 
1991). On the other hand, the HLS-EU assesses four health literacy skills (access, understand, 
appraise, and apply), across three domains (health care, disease prevention, and health 
promotion), which can be applied to a variety of health issues. For example, the HLS-EU has 
been used among participants with stroke (Huang et al., 2017a), breast cancer (Huang et al., 
2017b), and type 2 diabetes (Finbraten et al., 2017).  
The HLS-EU is a 47-item survey with three subscales: health care health literacy, disease 
prevention health literacy, and health promotion health literacy. The health care subscale includes 
16 items; the disease prevention subscale includes 15 items; and the health promotion subscale 
includes 16 items. The health care subscale focuses on secondary and tertiary prevention. For 
example, one item from this subscale is “On a scale from very easy to very difficult, how easy 
would you say it is to judge when you may need to get a second opinion from another doctor?” 
The disease prevention and health promotion subscales focus on primary prevention. An example 
item from the disease prevention subscale is “On a scale from very easy to very difficult, how 
easy would you say it is to find information on how to prevent or manage conditions like being 
overweight, high blood pressure or high cholesterol?” and an example item from the health 
promotion subscale is “On a scale from very easy to very difficult, how easy would you say it is to 
make decisions to improve your health?” Response options include: “very difficult, difficult, easy, 
and very easy”? All questions begin with the same question stem (“On a scale from very easy to 
very difficult, how easy would you say it is to…”) and all response options are the same (“very 
difficult, difficult, easy, very easy, and don’t know”). Questions include a variety of health topics 
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such as health screenings, smoking, physical activity, alcohol, vaccinations, and mental health 
concerns. Although each health topic is not uniquely related to dietary practices, each is indicative 
of health literacy skills among this population and are priorities among college health (ACHA, 
2010).  
The HLS-EU is self-administered and can be completed in approximately 10 minutes. 
Composite health literacy scores are calculated by first creating a transformation of scores on the 
47 items into a unified metric such that the lowest score is zero and the highest score is 50 
(Sorensen et al., 2015). The formula to calculate this standardized metric is as follows: 
(Mean – 1) * 50 
                     3  
Then, standardized scores are categorized into three categories “limited health literacy (0-
33)”, “sufficient health literacy (34-42)”, and “excellent health literacy (43-50)”. Internal 
consistency scores on the HLS-EU are high (Cronbach’s alpha = 0.98), indicating suitability of the 
items in operationalizing health literacy (Toci, Burazeri, Sorensen, Kamberi, & Brand, 2015). Test-
retest reliability scores on the HLS-EU are also high (Spearman’s rho = 0.87), indicating that 
scores on the HLS-EU are stable over time. Additionally, test-retest reliability for each sub-scale 
on the HLS-EU ranges from 0.81 - 0.83. Thus, the general measure and each sub-scale has good 
reliability. 
The purpose of the current study was to assess the relationship between dietary practices 
and health literacy among college students, in an effort to identify health literacy as a critical 
leverage point in the primary prevention of weight-related chronic conditions. At this point in the 
lifespan, weight-related chronic conditions have yet to develop. Therefore, this study only 
assessed health literacy as it pertains to primary prevention. Disease prevention and health 
promotion both emphasize primary prevention; therefore, the disease prevention and health 
promotion health literacy subscales in the HLS-EU were completed by participants to better 
understand the role of health literacy in the prevention of weight-related chronic conditions. On 
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the other hand, the health care health literacy subscale of the HLS-EU assesses secondary and 
tertiary prevention. Because this research seeks to promote primary prevention and intervene 
prior to secondary and tertiary prevention, the health care health literacy subscale of the HLS-EU 
was not assessed in this study. In alignment with Sorensen and colleagues (2015), score 
transformations were conducted for the 31 of the 47 items on the HLS-EU to yield similar health 
literacy outcomes: “limited health literacy (0-33)”; “sufficient health literacy (34-42)”; and “excellent 
health literacy (43-50)”. The same metric standardization formula was used for all 31 items, the 
disease prevention health literacy subscale, and the health promotion health literacy subscale to 
create three standardized composite scores. Subsequent analyses include health literacy as both 
a continuous and categorical variable to allow for comparison between health literacy groups (Aim 
1) and understand health literacy across the full range of scores (Aim 2). 
 
Determinants of Health Literacy 
Additional factors, both empirically and theoretically driven, were measured as 
antecedents of health literacy. These factors included (1) personal, (2) situational, and (3) 
societal and environmental determinants.  
Personal determinants included the following: academic major; nutrition education; BMI; 
race; gender; age; year in school; and food security. Academic major was assessed with 1 item: 
“What is your academic major”? An exhaustive list of majors was included from which participants 
selected the appropriate response. Majors were then dichotomized into two categories: health vs. 
non-health majors. Nutrition knowledge was assessed with 1 item: “Have you completed a Human 
Nutrition course while in college?” Response options included: “yes or no”. BMI was calculated 
based on responses to 2 items: “What is your height in feet and inches” and “What is your weight 
in pounds”. Response options were open-ended for these two questions. BMI was then calculated 
for each participant. Race was assessed with 1 item: “How do you describe yourself?” Response 
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options included: “American Indian/Alaskan Native, Asian, Native Hawaiian or Pacific Islander, 
Black or African American, White or Caucasian, or Other”. Participants were able to select all that 
apply to indicate multiple races. Ethnicity was assessed with 1 item: “Do you identify as 
Latino/Hispanic? Response options included: “yes or no”. Gender was assessed with 1 item: 
“What is your gender”. Response options included: “Male, Female, Transgender male to female, 
Transgender female to male, Another gender, and Prefer not to answer”. Because of low 
response rate (0.01%), only participants who identified as male or female were included in 
analyses. Age was assessed with 1 item: “How old are you”. Response options included: “18, 19, 
20, 21, 22, 23, 24, and 25”. Year in school was assessed with 1 item: “What is your year in 
school?”. Response options included: “First year, Second year, Third year, Fourth year, or Fifth 
or more year”. Food security was assessed using the 2-item Food Insecurity Screen, a validated 
tool for rapidly assessing food insecurity (Hager et al., 2010). The first item is “Within the past 12 
months, I have worried about whether my food would run out before I got money to buy more”. 
The second item is “Within the past 12 months, the food I bought just didn’t last and I didn’t have 
money to get more”. Response options for both items include: “Often true, Sometimes true, and 
Never true”. Responses were then coded such that selection of “often true or sometimes true” for 
either item indicated food insecurity.  
Situational determinants included social components of food environment and living 
situation. Food environment-social (i.e., interpersonal factors associated with food access and 
consumption) were assessed by 1 item: “Who do you eat most of your meals with?” Response 
options included: “Friends, Family, Significant other/partner, Roommate, Alone, or Other”. Living 
situation-social (i.e., environmental factors associated with food access and consumption) was 
assessed through a series of yes or no questions. Participants indicated if they live with family, 
friends, roommates, significant other/partner, or alone. Participants who indicated living with more 
than one category of individuals were coded as “other”.  
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Societal and environmental determinants included physical components of living 
situation and food environment. Food environment-physical was assessed with 1 item. 
Participants indicated where they buy a majority of their food. Response options included: “On-
campus, Off-campus at a grocery store, Off-campus at a convenience store, or Off-campus at 
restaurants”. Living situation-physical was assessed with one item. Participants indicated where 
they currently live this semester. Response options included: “Campus Residence Hall, Fraternity 
or Sorority House, Other College/University Housing, Parent’s/Guardian’s Home; or Other Off-
Campus Housing”. Because of low response rate, Campus Residence Hall, Fraternity or Sorority 
House, and Other College/University Housing were collapsed into one category labeled “On-
Campus Residence” (See Appendix E for all personal, situational, and societal and environmental 
determinants items). 
 
Data Management 
 Survey data were collected using Qualtrics. As previously stated, Qualtrics is a secure 
survey program to which the University of South Florida holds a site license. During initial survey 
administration, data were monitored to identify any errors with data capture, such as excessive 
missing data or error terms in the data. Data were downloaded and backed-up to a secure server 
maintained by the University of South Florida throughout the data collection process. This data 
were accessible only to the doctoral student and doctoral committee. Upon completion of data 
collection, all data were downloaded into SPPS Version 24 and Mplus Version 8.0 for analysis. 
 
Data Cleaning 
Four hundred and fifty-two surveys were initiated in Qualtrics. Fifteen surveys were 
missing one or more items on HLS-EU and were removed from analysis. One survey was missing 
information on race, ethnicity, weight loss intentions, height and weight, living situation, food 
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insecurity, and food environment. Because substantial demographic and predictor information 
was missing, this case was deleted. As a result, the final sample yielded 436 completed surveys. 
Some surveys (5%) include minute missing information (i.e., age weight, or year in school). These 
data were included in analyses based on listwise deletion methods. In other words, survey data 
were only excluded from analyses when data in at least one of variables of interest were missing. 
For example, only surveys with complete data on food environment-social and general health 
literacy were included in bivariate analyses assessing the impact of food environment-social on 
general health literacy. Listwise deletion assumes that missing data is missing at random. In this 
study, it was identified that missing data was in fact missing at random; therefore, it was an 
appropriate missing data strategy.  
 
Data Analysis 
Aim 1: To determine if health literacy is associated with dietary practices among 
college students.   
Data were analyzed to assess the relationship between health literacy and dietary 
practices among college students. First, univariate analyses were conducted to describe the 
sample. Second, bivariate analyses were conducted to assess the relationship between each 
measure of health literacy (general, disease prevention, and health promotion) and each predictor 
variable (See Table 3 below). In cases where both variables were categorical, Chi Square tests 
were calculated. In cases were the predictor variable was categorical and the outcome variable 
was continuous, Analysis of Variance (ANOVA) tests were calculated. Third, ANOVAs were 
calculated to assess the relationship between each type of health literacy (general, disease 
prevention, and health promotion) and dietary practices (Aim 1). All statistical analyses were 
computed using SPSS version 24. Analyses results were considered statistically significant at 
p≤0.05. 
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Post-hoc analyses were conducted in cases when ANOVAs were statistically significant. 
An ANOVA with a significant p-value indicates that there is a significant difference between 
groups; however, it does not indicate which groups have statistically different means. As a result, 
post-hoc analyses must be conducted to determine which pairs of groups are statistically different 
from one another. Tukey’s Honestly Significant Difference (HSD) test was used when the 
assumption of equal variances was met. In cases with unequal variances, as determined by 
Levene’s test, Dunnett’s C test was used for post-hoc group comparisons.  
 
Table 3. Exploratory bivariate analysis plans 
Variable Names Types of Variables Bivariate Analysis Plans 
Health Literacy Categorical Variable  
ANOVA Age Continuous Variable 
Health Literacy Categorical Variable  
Chi-Square Major Categorical Variable 
Health Literacy Categorical Variable  
ANOVA Year in School Continuous Variable 
Health Literacy Categorical Variable  
Chi-Square Ethnicity Categorical Variable 
Health Literacy Categorical Variable  
Chi-Square Race Categorical Variable 
Health Literacy Categorical Variable  
Chi-Square Prior Nutrition Knowledge Categorical Variable 
Health Literacy Categorical Variable  
ANOVA Body Mass Index Continuous Variable 
Health Literacy Categorical Variable  
Chi-Square Food Insecurity Categorical Variable 
Health Literacy Categorical Variable  
Chi-Square Food Environment-Social Categorical Variable 
Health Literacy Categorical Variable  
Chi-Square Food Environment-Physical Categorical Variable 
Health Literacy Categorical Variable  
Chi-Square Living Situation-Social Categorical Variable 
Health Literacy Categorical Variable  
Chi-Square Living Situation-Physical Categorical Variable 
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Aim 2: To empirically test the model fit of the Integrated Model of Health Literacy 
(Sorensen et al., 2012) in the context of dietary practices among college students.  
Data were analyzed to determine: 1) the amount of variance in dietary practices among 
college students explained by constructs in the IMHL, 2) if health literacy determinants predicted 
health literacy, and 3) if health literacy functioned as a mediator between health literacy 
determinants and dietary practices among college students. Path analysis is a statistical method 
that seeks to test the relationships among manifest (i.e., observed) variables to determine 
associations among the variables (Schumacker & Lomax, 2010). One benefit of path analysis is 
its ability to test the appropriateness of a theoretical model in explaining phenomena. In this case, 
path analysis was used to test the appropriateness of IMHL in explaining the nature of the 
relationship between health literacy and dietary practices among college students. Another benefit 
of path analysis is its ability to account for measurement error (Schumacker & Lomax, 2010). 
Measurement error is included for all manifest variables. Last, although path analysis includes 
complex statistical analyses, they can be completed using powerful statistical software programs 
such as LISREL 9.2 (SSI, 2016) or Mplus 8.1 (Muthen & Muthen, 2018).  
Path analysis includes 5 steps: (1) specification; (2) data screening and preparation; (3) 
identification and estimation; (4) evaluation of overall model fit; and (5) interpretation. First, 
specification is the development of a measurement model using theory. Measurement models 
describe the relationship among manifest variables. This study is guided by a path model as this 
research will assess the relationship among only observed variables (See Figure 3).  
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Figure 3. Specification of path model 
This model serves as the foundation of remaining analyses. Within the model, rectangles 
represent manifest variables. Solid lines between variables represent direct pathways and dotted 
lines indicate indirect pathways. Error terms are indicated for both exogenous variables (variables 
not influenced by other variables) and endogenous variables (variables influenced by other 
variables). For instance, academic major and living situation-social are exogenous variables and 
health literacy is an endogenous variable.   
Second, data screening and preparation was necessary to address common concerns 
when calculating path analysis, such as the linearity of relationships, normality of distributions, 
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presence of outliers, and missing data. Linearity was assessed by visual examination of data 
using scatterplots. Skew and kurtosis were analyzed to determine normality of the data. Outliers 
or influential data points were identified using scatterplots. Last Full Information Maximum 
Likelihood (FIML) estimations were used for missing data. Instead of deleting observations with 
missing values, FIML uses all available information in all observations. FIML is ideal because it is 
an efficient method for handling missing data, the same results are achieved every time when 
applied to the same data set (as compared to multiple imputation strategies), and it can easily be 
calculated with Structural Equation Modeling software (Allison, 2012; Graham, 2009).  In addition, 
all exogenous polytomous variables (Food Environment-Social, Food Environment-Physical, 
Race, Living Situation-Social, and Living Situation-Physical) were converted to dummy variables 
for analyses (refer to Chapter 4 for more detail regarding data preparation). 
Third, identification and estimation focus on finding the “best” parameter estimates for the 
model. This is an iterative process. Identification errors can restrict the estimation process. 
Concerns during the estimation process include underidentification (i.e., not having enough 
information to estimate all parameters), overestimation (i.e., having multiple solutions), 
nonconvergence (i.e., the inability to identify a “best” solution), and improper solutions (i.e., 
identifying negative variance estimates). This model was fully identified because all potential 
pathways were included. Thus, it is considered to be a saturated model. Next, the Maximum 
Likelihood (ML) method was used to estimate the model. ML is robust to unequal variances, non-
normally distributed, and non-independent observations (Schumacker & Lomax, 2010). ML 
estimates are also asymptotically unbiased. In other words, as sample size increases, bias 
decreases. Finally, because this path model represents health literacy as a mediator, 
bootstrapping was used. Bootstrapping allows researchers to use a re-sampling method within 
their existing sample (Lau & Cheung, 2010). In other words, the sample is treated as a population 
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from which multiple samples are drawn. In the current study, 1,000 bootstrap samples were drawn 
and associated confidence intervals using bias corrected bootstrap standard errors were reported.   
Fourth, the overall model fit was evaluated. It is expected that the model has perfect fit 
because it is a fully saturated model. As a result, all fit indices should be met. Examples of fit 
indices include Chi Square, Standardized Root Mean-Square Residual (SRMR), Root Mean 
Square Error of Approximation (RMSEA), and Comparative Fit Index (CFI). Standard practices 
for model fit assume that the Chi Square is greater than 0.05, the SRMR is less than 0.08, the 
RMSEA is less than 0.06, and the CFI is greater than 0.95 (Hu & Bentler, 1999).  
Finally, it is necessary to interpret the path analysis. This final step included reporting the 
R2 values, significant standardized direct and indirect path coefficients, and standard errors. As 
previously stated, path analyses were computed using Mplus Version 8.0.  
A sample size calculation was computed to determine the minimum sample necessary to 
calculate path analysis for this study using 0.80 power level, 0.05 significance level, 0.2 
anticipated effect size, 2 latent variables, and 14 observed variables. This calculation offers a 
conservative estimate yielding the largest sample size given these parameters. According to this 
calculation, the recommended minimum sample size was 400 participants (Soper, 2006).  
 
Protection of Human Subjects 
The ethical treatment of participants is of utmost concern when conducting human subject 
research. This research study was considered exempt by the University of South Florida 
Institutional Review Board. In spite of its exemption, this study still upheld ethical principles 
established for human subjects research. 
Participation in this study was not expected to induce any harm to participants. 
Participants completed questions about their fruit and vegetable intake, health behaviors, and 
demographic questions. Participants were informed that they could discontinue participation if 
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they felt any discomfort. Additionally, they were given information to contact the Principal 
Investigator or the USF Counseling Center if they experienced any discomfort while completing 
the survey.  
A cornerstone of participant protection is the informed consent process. All participants 
first read a brief study description and study purpose in the recruitment flyer prior to reviewing the 
informed consent information online. Then, participants indicated their willingness to participate 
in the study by clicking on the survey link. This link opened an informed consent webpage. The 
informed consent process offers participants an opportunity to learn about their participation in 
the research study, understand benefits and barriers, and their rights to withdraw from the study. 
The informed consent screen emphasized participant autonomy. While participating in the study, 
participants had the opportunity to skip questions that make them uncomfortable. They also had 
the opportunity to end their participation at any time. Informed consent readability was pilot tested 
to assure understanding among participants. Participants reviewed the online informed consent 
document and consent was obtained by having each to participant actively “click” a box indicating 
their agreement to participation and which advanced to the next screen of the survey.  
Last, it is essential to promote participant confidentiality. To promote participation in 
research, participants must be assured that their participation is confidential. This includes not 
collecting personally identifiable information, not sharing contact information, not releasing 
individual responses, and only sharing an aggregate of study findings. This online survey did not 
include personally identifiable information. Data protection and safeguarding was upheld by 
storing study materials on encrypted, password-protected software maintained by the University 
of South Florida. This study assured all of these ethical standards were upheld from project 
inception through completion. 
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Timeline 
 It was expected that this research study would take approximately eight months to 
complete.  
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CHAPTER FOUR: RESULTS 
 
The purpose of this research study was to: 1) explore the relationship between health 
literacy and dietary practices and 2) test the utility of the IMHL when applied to dietary practices 
among college students. Participants completed online surveys assessing dietary practices, 
health literacy, and personal, situational, and societal and environmental determinants of health 
literacy. This research study is unique because it is among the first to assess health literacy and 
dietary practices among college students and it is the first to empirically test the suitability of the 
IMHL when applied to dietary practices among college students.  
 
Study Sample 
 A total of 452 participants completed the survey, and after data cleaning (reported in 
Chapter 3), a total of 436 participants remained in the final dataset. Most participants identified 
as white (67%) and female (88%). The majority of participants were traditional college age, 18-22 
years old (90%). Slightly more than half of the participants were non-health majors (58%) and 
only 1 in 5 participants had ever taken a nutrition course. Sample demographics are described 
below and listed in Table 4. 
 Approximately 75% of students live off-campus, with roughly 37% living with roommates 
and 25% living with their parent or guardian. The majority of students purchase their food at off-
campus grocery stores (70%) and almost half (48%) eat the majority of their meals alone. Few 
participants (12%) eat the recommended 5 or more servings of fruits and vegetables daily. The 
majority of participants (57%) eat 1-2 servings of fruits and vegetables daily and approximately 1 
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in 5 participants (22%) eat 3-4 servings of fruits and vegetables daily. Finally, almost 40% of 
students identified as food insecure.  
 
Table 4. Descriptive characteristics of survey participants (N=436, unless otherwise stated) 
Variable N (%) 
Age (N=435)  
 18 51 (11.7%) 
 19 95 (21.8%) 
 20 100 (23%) 
 21 98 (22.5%) 
 22 48 (11%) 
 23 20 (4.6%) 
 24 13 (3%) 
 25 10 (2.3%) 
Year in School (N=435)  
 1st year 84 (19.3%) 
 2nd year 92 (21.1%) 
 3rd year 123 (28.3%) 
 4th year 105 (24.1%) 
 5th or more year 31 (7.1%) 
Major (N=435)  
 Non-health 254 (58.4%) 
 Health 181 (41.6%) 
Gender (N=430)  
 Male 52 (12.1%) 
 Female 378 (87.9%) 
Ethnicity (N=434)  
 Not Hispanic 344 (79.1%) 
 Hispanic 91 (20.9%) 
Race (N=425)  
 White 283 (66.6%) 
 Asian 79 (18.6%) 
 Black 37 (8.7%) 
 Other 26 (6.1%) 
Body Mass Index (N=435)  
 Underweight 21 (4.8%) 
 Normal weight 246 (56.6%) 
 Overweight 99 (22.8%) 
 Obese 69 (15.9%) 
Prior Nutrition Knowledge (N=435)  
 No 347 (80%) 
 Yes 87 (20%) 
Food Insecurity  
 Food Secure 265 (60.8%) 
 Food Insecure 171 (39.2%) 
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Table 4. Descriptive characteristics of survey participants (N=436, unless otherwise stated) 
Continued 
Variable N (%) 
Food Environment – Social (N=435)  
 Alone 207 (47.6%) 
 Friends 80 (18.4%) 
 Family 44 (10.1%) 
 Partner 83 (19.1%) 
 Roommate 18 (4.1% 
 Other 3 (0.7%) 
Food Environment – Physical (N=435)  
 On-campus dining halls 62 (14.3%) 
 On-campus fast food or restaurant 32 (7.4%) 
 Off-campus grocery store 305 (70.1%) 
 Off-campus restaurant 36 (8.3%) 
Living Situation – Social (N=435)  
 Alone 26 (6%) 
 Family 117 (26.9%) 
 Roommates 162 (37.2%) 
 Partner 35 (8%) 
 Other 95 (21.8%) 
Living Situation – Physical (N=433)  
 On-campus housing 111 (25.6%) 
 Parent/Guardian’s house 110 (25.4%) 
 Other off-campus housing 212 (49%) 
Dietary Practices  
 0 servings per day 38 (8.7%) 
 1-2 servings per day  248 (56.9%) 
 3-4 servings per day 97 (22.2%) 
 5+ servings per day 53 (12.2%) 
General Health Literacy  
 Limited Health Literacy 233 (53.4%) 
 Sufficient Health Literacy 130 (29.8%) 
 Excellent Health Literacy 73 (16.7%) 
Disease Prevention Health Literacy  
 Limited Health Literacy 185 (42.4%) 
 Sufficient Health Literacy 156 (35.8%) 
 Excellent Health Literacy 95 (21.8%) 
Health Promotion Health Literacy  
 Limited Health Literacy 285 (65.4%) 
 Sufficient Health Literacy 79 (18.1%) 
 Excellent Health Literacy 72 (16.5%) 
 
Health Literacy Preliminary Analysis  
 Health literacy was assessed using 31 of the total 47 items on the HLS-EU. Sorensen 
and colleagues (2015) often describe health literacy based on overall and individual subscale 
scores. As a result, it was necessary to determine if there were differences in how participants 
scored on these three measures of health literacy. Chi-squares tests were calculated to compare 
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the distribution of scores with respect to how many participants fell within limited, sufficient, and 
excellent health literacy: 1) general health literacy vs. disease prevention health literacy; 2) 
general health literacy vs. health promotion health literacy; and 3) disease prevention health 
literacy vs. health promotion health literacy. Chi-squares tests revealed that there was a 
significant difference in scores on the general health literacy items as compared to the disease 
prevention health literacy subscale, χ2 (4, N = 436) = 390.369, p < .0001). More participants scored 
within the excellent health literacy category on the disease prevention subscale (n = 95) than on 
the general health literacy items (n = 73). And, more participants scored within the limited health 
literacy category on the general health literacy items (n = 233) than on the disease prevention 
subscale (n = 185).  
 There was also a significant difference in scores on the general health literacy items as 
compared to the health promotion subscale, χ2 (4, N = 436) = 516.096, p < .0001. More 
participants scored within the limited health literacy category on the health promotion subscale (n 
= 285) than on the general health literacy items (n = 233). More participants scored within the 
sufficient health literacy category on the general health literacy items (n = 130) than on the health 
promotion subscale (n = 79).  
 There was also a significant difference in scores on the disease prevention subscale as 
compared to the health promotion subscale, χ2 (4, N = 436) = 242.365, p < .0001. More 
participants scored within the limited health literacy category on the health promotion subscale (n 
= 285) than on the disease prevention subscale (n = 185). Additionally, more participants scored 
within the excellent category on the disease prevention subscale (n = 95) than on the health 
promotion subscale (n = 72).  Based on these findings, health literacy was separated into three 
predictors: general health literacy; disease prevention health literacy; and health promotion health 
literacy.  
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 Because the HLS-EU had yet to be administered to a U.S. college student population, 
reliability estimates were calculated. Cronbach’s alphas were high for items on the general health 
literacy scale ( = 0.95), disease prevention health literacy subscale ( = 0.90), and the health 
promotion health literacy subscale ( = 0.92).   
 
Normality 
 Prior to conducting exploratory and main analyses, health literacy and dietary practices 
were assessed for normality. Skewness and kurtosis were assessed followed by the Shapiro-Wilk 
test for normality. Scores on the general health literacy, health promotion health literacy, and 
dietary practices scales were positively skewed, indicating that scores are more likely on the lower 
end of the scale than on the higher end of the scale. Scores on the disease prevention health 
literacy scale were negatively skewed, indicating that scores were more likely on the higher end 
of the scale than on the lower end of the scale. Kurtosis values for the disease prevention health 
literacy, general health literacy, and health promotion health literacy scales were less than 3.0, 
indicating that scores are platykurtic, whereas the kurtosis value for dietary practices was higher 
than 12.0 indicating that scores were leptokurtic. Overall, results indicate that scores on the 
general health literacy items, disease prevention health literacy subscale, health promotion health 
literacy subscale, and dietary practices scale are not normally distributed (See Tables 5 and 6). 
However, no transformations were made to scores on the health literacy or dietary practices 
scales, as subsequent analyses are robust to violations of this assumption.  
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Table 5. Descriptive statistics of dependent variables 
Dependent 
Variable 
N Min Max Mean Skewness Kurtosis 
    Statistic Std. 
Deviation 
Statistic Std. 
Error 
Statistic  Std. 
Error 
General HL 
 
436 9 50 33.93 8.15 0.166 0.117 -0.366 0.233 
Disease 
Prevention HL 
436 0 50 35.76 8.281 -0.246 0.117 0.208 0.233 
Health Promotion 
HL  
436 11 50 32.19 9.061 0.358 0.117 -.0464 0.233 
Dietary Practices 
 
436 0.05 19.78 2.40 2.29 3.023 0.117 14.62 0.233 
 
Table 6. Shapiro-Wilk tests for normality 
Scale Shapiro-Wilk test for normality 
 Statistic df Sig. 
General Health Literacy 0.979 436 .000 
Disease Prevention Health Literacy  0.978 436 .000 
Health Promotion Health Literacy  0.963 436 .000 
Dietary Practices 0.738 436 .000 
 
Health Literacy Exploratory Analysis  
Because little is known about health literacy among young adults, bivariate analyses were 
conducted to assess the relationship between general health literacy, disease prevention health 
literacy, and health promotion health literacy and each predictor (personal, situational, and 
societal and environmental determinants). For each of these associations, health literacy was 
included as a categorical variable. Descriptions of these relationships are described below and 
included in Table 7. 
 
Age 
Age is a continuous variable with responses ranging from 18 – 25 years old. ANOVAs 
were calculated to assess the relationship between age and general health literacy, disease 
prevention health literacy, and health promotion health literacy. Levene’s test of homogeneity of 
variances indicated that equal variances were assumed for all three tests. There were no 
statistically significant differences in scores on general health literacy, F(2,432) = 0.761, p > .05, 
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or disease prevention health literacy, F(2,432) = 2.974, p > .05, based on age. There was a 
statistically significant difference in scores on health promotion health literacy, F(2,432) = 3.391, 
p < .05, based on age. Tukey’s HSD test indicates that participants with excellent health promotion 
health literacy (M = 2.77, SD = 1.654) are significantly different from participants with sufficient 
health promotion health literacy (M = 2.19, SD = 1.442). Participants with excellent health 
promotion health literacy are more likely to be older than participants with sufficient health 
promotion health literacy.  
 
Year in school 
Year in school is a continuous variable with responses ranging from first year to fifth or 
more year at USF. ANOVAs were calculated to assess the relationship between year in school 
and general health literacy, disease prevention health literacy, and health promotion health 
literacy. Levene’s test of homogeneity of variances indicated that equal variances were assumed 
for all three tests. There were no statistically significant differences in scores on general health 
literacy, F(2,432) = 2.342, p > .05), disease prevention health literacy, F(2,432) = 0.651, p > .05, 
or health promotion health literacy, F(2,432) = 2.909, p > .05, based on year in school.  
 
Academic Major 
Academic major is a dichotomous variable. Participants were categorized as either health 
or non-health majors. Chi-square tests were calculated to assess the relationship between 
academic major and general, disease prevention, and health promotion health literacy. There was 
a statistically significant association between major and general health literacy, χ2(2, N = 435) = 
10.155, p < .01. Participants with excellent general health literacy were more likely to be health 
majors (23%) than non-health majors (13%) and participants with limited general health literacy 
were more likely to be non-health majors (36%) than health majors (64%). There was a statistically 
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significant association between academic major and disease promotion health literacy, χ2(2, N = 
435) = 11.919, p < .01. Participants with limited disease prevention health literacy were more 
likely to be non-health majors (67%) than health majors (33%). There was no statistically 
significant relationship between health promotion health literacy and academic major, χ2(2, N = 
435) = 4.694, p > .05. 
 
Gender 
Gender is a dichotomous variable. Participants identified as either male or female. Chi-
square tests were calculated to assess the relationship between gender and general, disease 
prevention, and health promotion health literacy. There were no statistically significant 
relationships between gender and general health literacy, χ2(2, N = 430) = 1.303, p > .05, disease 
prevention health literacy, χ2(2, N = 430) = 0.332, p > .05, or health promotion health literacy, 
χ2(2, N = 430) = 0.104, p > .05. 
 
Ethnicity 
Ethnicity is a dichotomous variable. Participants identified as either Hispanic or not 
Hispanic. Chi-square tests were calculated to assess the relationship between ethnicity and 
general, disease prevention, and health promotion health literacy. There were no statistically 
significant relationships between ethnicity and general health literacy, χ2(2, N = 435) = 2.021, p > 
.05, disease prevention health literacy, χ2(2, N = 435) = 1.160, p > .05, or health promotion health 
literacy, χ2(2, N = 435) = 0.104, p > .05. 
 
Race 
Race is a categorical variable. Because few people identified as Native Hawaiian/Pacific 
Islander (n=2), American Indian/Alaskan Native (n=3), or multiracial (n=21), these categories 
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were combined. Remaining categories included white, black, Asian, and other. Chi-square tests 
were calculated to assess the relationship between race and general, disease prevention, and 
health promotion health literacy. There were no statistically significant relationships between race 
and general health literacy, χ2(2, N = 435) = 4.346, p > .05, disease prevention health literacy, 
χ2(2, N = 425) = 7.723, p > .05, or health promotion health literacy, χ2(2, N = 425) = 0.815, p > 
.05. 
 
BMI 
Body Mass Index is a continuous variable. ANOVAs were calculated to assess the 
relationship between BMI and general, disease prevention, and health promotion health literacy. 
Levene’s test of homogeneity of variances indicated that equal variances were assumed for all 
three tests. There were no statistically significant differences in scores on general health literacy, 
F(2,432) = 0.272, p > .05, disease prevention health literacy, F(2,432) = 0.116, p > .05, or health 
promotion health literacy, F(2,432) = 0.954, p > .05, based on BMI.  
 
Prior Nutrition Knowledge 
Prior nutrition knowledge is a dichotomous variable. Participants identified as having either 
previously completed a nutrition course or never previously completed a nutrition course. Chi-
square tests were calculated to assess the relationship between prior nutrition knowledge and 
general, disease prevention, and health promotion health literacy. There were no statistically 
significant relationships between prior nutrition knowledge and general health literacy, χ2 (2, N = 
434) = 0.019, p > .05, disease prevention health literacy, χ2 (2, N = 434) = 0.841, p > .05, or health 
promotion health literacy, χ2 (2, N = 434) = 0.240, p > .05. 
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Food Insecurity 
Food insecurity is a dichotomous variable. Participants were categorized as either being 
food secure or food insecure. Chi-square tests were calculated to assess the relationship between 
food insecurity and general, disease prevention, and health promotion health literacy. There were 
no statistically significant relationships between food insecurity and general health literacy, χ2(2, 
N = 436) = 2.551, p > .05, disease prevention health literacy, χ2(2, N = 436) = 3.428, p > .05, or 
health promotion health literacy, χ2(2, N = 436) = 3.242, p > .05. 
 
Food Environment-Social 
Food environment-social is a categorical variable. Participants indicated eating the 
majority of their meals alone, with friends, with family, with a partner, or other. Chi-square tests 
were calculated to assess the relationship between food environment-social and general, disease 
prevention, and health promotion health literacy. There were no statistically significant 
relationships between food environment-social and general health literacy, χ2(10, N = 435) = 
5.642, p > .05, disease prevention health literacy, χ2(10, N = 435) = 8.399, p > .05, or health 
promotion health literacy, χ2(10, N = 435) = 10.687, p > .05. 
 
Food Environment-Physical 
Food environment-physical is a categorical variable. Participants indicated buying the 
majority of their food at on-campus dining halls, on-campus fast food or restaurants, off-campus 
grocery stores, or off-campus restaurants. Chi-square tests were calculated to assess the 
relationship between food environment-physical and general, disease prevention, and health 
promotion health literacy. There were no statistically significant relationships between food 
environment-physical and general health literacy, χ2(6, N = 435) = 7.864, p > .05, disease 
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prevention health literacy, χ2(6, N = 435) = 6.549, p > .05, or health promotion health literacy, 
χ2(6, N = 435) = 8.530, p >.05. 
 
Living Situation-Social 
Living situation-social is a categorical variable. Participants indicated living alone, with 
family, roommates, partner, or some combination of these groups of individuals. Chi-square tests 
were calculated to assess the relationship between living situation-social and general, disease 
prevention, and health promotion health literacy. There were no statistically significant 
relationships between living situation-social and general health literacy, χ2(8, N = 435) = 9.482, p 
> .05, disease prevention health literacy, χ2(8, N = 435) = 2.106, p > .05, or health promotion 
health literacy, χ2(8, N = 435) = 10.284, p > .05. 
 
Living Situation-Physical 
Living situation-physical is a categorical variable. Participants indicated living in an on-
campus residence, off-campus with a parent/guardian, or other off-campus residence. Chi-square 
tests were calculated to assess the relationship between living situation-physical and general, 
disease prevention, and health promotion health literacy. There were no statistically significant 
relationships between food environment-social and general health literacy, χ2(4, N = 433) = 3.270, 
p > .05, disease prevention health literacy, χ2(4, N = 433) = 3.869, p > .05, or health promotion 
health literacy, χ2(4, N = 433) = 4.319, p > .05. 
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Table 7. Exploratory analysis comparing each predictor with general health literacy, disease 
prevention health literacy, and health promotion health literacy (N=436) 
Variable (N) General Health 
Literacy 
 
Disease Prevention 
Health Literacy 
 
Health Promotion 
Health Literacy  
 
Age (N=435) NS NS F(2,432) = 3.391* 
Year in School (N=435) NS NS NS 
Major (N=435) χ2(2) = 10.155** χ2(2) = 11.919** NS 
Gender (N=430) NS NS NS 
Ethnicity (N=434) NS NS NS 
Race (N=425) NS NS NS 
BMI (N=435) NS NS NS 
Nutrition Knowledge 
(N=435) 
NS NS NS 
Food Insecurity NS NS NS 
Food Environ – S 
(N=435) 
NS NS NS 
Food Environ – P 
(N=435) 
NS NS NS 
Living Situation – S 
(N=435) 
NS NS NS 
Living Situation – P 
(N=433) 
NS NS NS 
Note. NS = Not significant; * p < 0.05; ** p < 0.01 
 
Aim 1 Results 
 The purpose of Aim 1 was to assess the relationship between health literacy and dietary 
practices. Health literacy was categorized into three separate variables: general health literacy, 
disease prevention health literacy, and health promotion health literacy. Each health literacy 
measure is a categorical variable with three categories: limited health literacy (0-33), sufficient 
health literacy (34-42), and excellent health literacy (43-50). Dietary practices was analyzed as a 
continuous variable.  
Three ANOVAs were conducted to analyze the relationship between dietary practices and: 
1) general health literacy, 2) disease prevention health literacy, and 3) health promotion health 
literacy (See Table 8). First, an ANOVA was run to assess the relationship between dietary 
practices and general health literacy. Levene’s test of homogeneity of variances indicated that 
equal variances were not assumed. Because the assumption of equal variances was not met, the 
Welch statistic adjustment was made to the ANOVA. There is a significant association between 
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general health literacy and dietary practices among college students, F(2,161.54) = 6.52, p < 
0.001. Post-hoc analyses were conducted using Dunnett’s C test. Dunnett’s C test indicates that 
the mean score for fruit and vegetable consumption among participants with excellent general 
health literacy (M = 3.50, SD = 3.41) was significantly higher (p < 0.01) than participants with both 
limited general health literacy (M = 2.05, SD = 1.88) and sufficient general health literacy (M = 
2.41, SD = 1.98). There were no significant differences in mean scores for fruit and vegetable 
consumption among participants with limited and sufficient general health literacy.  
Second, an ANOVA was run to assess the relationship between dietary practices and 
disease prevention health literacy. Levene’s test of homogeneity of variances indicated that 
unequal variances were assumed. Because the assumption of equal variances was not met, the 
Welch statistic adjustment was made to the ANOVA. There is a significant association between 
disease prevention health literacy and dietary practices among college students, F(2, 214.22) = 
4.788, p < 0.01. Post-hoc analyses were conducted using Dunnett’s C test. Dunnett’s C test 
indicated that the mean score for fruit and vegetable consumption among participants with 
excellent disease prevention health literacy (M = 3.15, SD = 3.26) was significantly higher  (p < 
0.001) than participants with limited disease prevention health literacy (M = 2.06, SD = 1.90), but 
there no differences in mean score for fruit and vegetable consumption among participants with 
sufficient disease prevention health literacy (M = 2.35, SD = 1.87) as compared to either excellent 
disease prevention or limited disease prevention health literacy. 
Third, an ANOVA was run to assess the relationship between dietary practices and health 
promotion health literacy. Levene’s test of homogeneity of variances indicated that unequal 
variances were assumed. Because the assumption of equal variances was not met, the Welch 
statistic adjustment was made to the ANOVA. There is a significant association between health 
promotion health literacy and dietary practices among college students, F(2,138.35) = 5.53, p < 
0.01. Post-hoc analyses were conducted using Dunnett’s C test. Dunnett’s C test indicated that 
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the mean score for fruit and vegetable consumption among participants with excellent health 
promotion health literacy (M = 3.52, SD = 3.41) was significantly higher (p < 0.001) than 
participants with limited health promotion health literacy (M = 2.21, SD = 2.02) and sufficient health 
promotion health literacy (M = 2.07, SD = 1.56). There was no statistically significant difference 
in mean scores for fruit and vegetable consumption among participants with limited and sufficient 
health promotion health literacy. 
Table 8. Association between health literacy and dietary practices among college students 
Outcome 
Variable 
Predictor Variable 
 General Health Literacy  
 Limited (n = 233) Sufficient (n = 130) Excellent (n = 73) F Statistic 
 M SD M SD M SD  
Dietary 
Practices 
2.05 1.88 2.41 1.97 3.50 3.41 6.52** 
   Disease Prevention Health Literacy  
 Limited (n = 185) Sufficient (n = 156) Excellent (n = 95) F Statistic 
 M SD M SD M SD  
Dietary 
Practices 
2.06 1.91 2.35 1.87 3.15 3.26 4.78** 
 Health Promotion Health Literacy  
 Limited (n = 285) Sufficient (n = 79) Excellent (n = 72) F Statistic 
 M SD M SD M SD  
Dietary 
Practices 
2.21 2.02 2.07 1.56 3.52 2.29 5.53** 
M, Mean; SD, Standard Deviation; ** p < .01  
 
Aim 2 Results 
The purpose of this specific aim was to empirically test the model fit of the IMHL. It was 
hypothesized that: 1) Health literacy determinants would predict health literacy among college 
students and 2) Health literacy would mediate the relationship between health literacy 
determinants and dietary practices among college students. Path analyses were conducted to 
assess Aim 2. Because there were significant differences in scores on the disease prevention 
and health promotion health literacy subscales, two path analyses were analyzed. No path 
analysis was computed for general health literacy, as it is a composite of the two subscales with 
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no theoretical significance. Subsequent results include R2 and standardized regression 
coefficients. Findings are considered significant when p < 0.05. 
 
Data Preparation 
Prior to conducting both path analyses, it was necessary to prepare the data. All 
polytomous variables were dummy coded to allow model estimation to perform properly. These 
variables included: race, food environment-social, food environment-physical, living situation-
social, and living situation-physical. Food environment-social assessed with whom participants 
ate the majority of their meals. Response options included alone, friends, family, partner, and 
other. Food environment-physical assessed where participants purchased a majority of their food. 
Response options included on-campus dining halls, on-campus restaurants or fast food, off-
campus restaurants or fast food, and off-campus grocery stores. Living situation-social assessed 
with whom participants lived. Response options included alone, family, roommates, partner, and 
other combinations of people. Living situation-physical assessed where participants lived. 
Response options included on-campus residence, off-campus residence with parent/guardian, or 
other off-campus residence. 
When dummy coding variables, it is necessary to set one category as the reference group. 
This category is not entered into the model. Instead, this reference group becomes the 
comparison group for each category entered into the model. The reference group for race was 
white. The reference group for food environment-social was alone. The reference group for food 
environment-physical was off-campus grocery stores. The reference group for living situation-
social was alone. The reference group for living situation-physical was on-campus residence. All 
other exogenous variables were treated as continuous variables. Both endogenous variables, 
health literacy (disease prevention health literacy and health promotion health literacy) and dietary 
practices, were treated as continuous variables.  
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Disease Prevention Path Analysis 
First, a path model was specified for the disease prevention health literacy subscale 
(See Figure 4). As previously stated, all direct and indirect pathways were included in the 
model. Additionally, this model was estimated using ML with 1,000 bootstraps completed. This 
saturated model, as expected, had perfect fit (SRMR = 0.00; RMSEA = 0.00; CFI = 1.00). 
Variables in this model explained 63% of the variance in dietary practices among college 
students (R2 = 0.63, p < 0.01). Additionally, variables in this model explained approximately 11% 
of the variance in disease prevention health literacy (R2 = 0.11, p < 0.05).  
  
Figure 4. Disease prevention health literacy model specification   
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Direct Pathways between Antecedents and Disease Prevention Health Literacy 
All direct pathways between personal, situational, and societal and environmental 
determinants and disease prevention health literacy were estimated (See Figure 5). Only the 
pathway between academic major and disease prevention health literacy was statistically 
significant ( = 0.15, SE = 0.05, p < .001). Students with health-related academic majors had 
higher levels of disease prevention health literacy than did students in non-health-related 
academic majors.  
 
Figure 5. Direct pathways between antecedents and disease prevention health literacy with 
statistically significant standardized path coefficients () and standard errors (SE) 
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Indirect Pathways between Antecedents and Dietary Practices via Disease 
Prevention Health Literacy 
All indirect pathways between personal, situational, and societal and environmental 
determinants and dietary practices via disease prevention health literacy were tested using 
bootstrapped confidence intervals. None of these pathways were statistically significant. 
Therefore, disease prevention health literacy is not a mediator of personal, situational, and 
societal and environmental determinants and dietary practices among college students in this 
sample.  
 
Health Promotion Path Analysis 
Second, a path model was specified for the health promotion health literacy subscale 
(See Figure 6). As previously stated, all direct and indirect pathways were included in the 
model. Additionally, this model was estimated using ML with 1,000 bootstraps completed. This 
saturated model, as expected, had perfect fit (SRMR = 0.00; RMSEA = 0.00; CFI = 1.00). 
Variables in this model explained 63% of the variance in dietary practices among college 
students (R2 = 0.63, p < 0.01). Additionally, variables in this model explained approximately 13% 
of the variance in health promotion health literacy (R2 = 0.13, p < 0.05).  
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Figure 6. Health Promotion health literacy model specification   
 
Direct Pathways between Antecedents and Health Promotion Health Literacy 
All direct pathways between personal, situational, and societal and environmental 
determinants and health promotion health literacy were estimated. There were no statistically 
significant pathways between antecedents and health promotion health literacy.   
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Indirect Pathways between Antecedents and Dietary Practices via Health Promotion 
Health Literacy 
All indirect pathways between personal, situational, and societal and environmental 
determinants and dietary practices via health promotion health literacy were tested using 
bootstrapped confidence intervals. None of these pathways were statistically significant. In other 
words, health promotion health literacy is not a mediator of personal, situational, and societal and 
environmental determinants and dietary practices among college students in this sample.  
 
Direct Pathways between Antecedents and Dietary Practices 
All direct pathways between personal, situational, and societal and environmental 
determinants and dietary practices were estimated (See Figure 7). These pathways were 
estimated in each model and their outcomes are identical as they estimate pathways 
independent of health literacy. Four of these pathways were statistically significant. The 
pathway between BMI and dietary practices was statistically significant ( = -0.10, SE = 0.03, p 
< .005). There was an inverse relationship between BMI and number of fruits and vegetables 
consumed. There was a statistically significant pathway between Food Environment-Physical 
and dietary practices ( = 0.09, SE = 0.03, p < .005). Students who purchased the majority of 
their food in on-campus fast food and restaurants consumed more fruits and vegetables than 
students who purchased the majority of their food at local grocery stores. There was a 
statistically significant pathway between race and dietary practices ( = 0.06, SE = 0.03, p < 
.05). Students who identified as “other” consumed more fruits and vegetables than students who 
identified as “white”.  There was a statistically significant pathway between Food Environment-
Social and dietary practices ( = 0.08, SE = 0.04, p < .05). Students who ate the majority of their 
meals with “other” groups of people consumed more fruits and vegetables than students who 
ate alone.  
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Figure 7. Direct pathways between antecedents and dietary practices with standardized path 
coefficients () and standard errors (SE) 
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CHAPTER FIVE: DISCUSSION 
 
The first aim of this quantitative study was to explore the relationship between health 
literacy and dietary practices among college students. Findings indicated that general, disease 
prevention, and health promotion health literacy were each associated with dietary practices 
among college students. Students with excellent general, disease prevention, and health 
promotion health literacy consumed more fruits and vegetables than students with limited or 
sufficient general, disease prevention, and health promotion health literacy.  
The second aim of this study was to test the model fit of the IMHL when applied to dietary 
practices among college students. Findings indicated that approximately 63% of dietary practices 
among college students were explained by each path model: the disease prevention health 
literacy path model and the health promotion health literacy path model. In spite of these high R2 
values, few direct pathways and no indirect pathways with health literacy as a mediator of health 
literacy antecedents and dietary practices were statistically significant. Unique contributions of 
this research and implications of these findings are reported below.  
 
Interpretation of Aim 1 Findings  
This study offers a nuanced approach to the exploration of the relationship between health 
literacy and dietary practices among college students. In particular, this study assessed general, 
disease prevention, and health promotion health literacy in association with dietary practices 
among college students. Initial analysis plans were to explore the relationship between general 
health literacy and dietary practices among college students; however, scores on the disease 
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prevention and health promotion domains of health literacy differed from each other and general 
health literacy scores. Therefore, each measure of health literacy was analyzed separately.  
Analyzing total scores and individual subscale scores of health literacy are in alignment 
with theoretical underpinnings of health literacy. Sorensen and colleagues (2012) differentiate 
three domains of health literacy: disease prevention, health promotion, and health care. This study 
assessed two health literacy domains, disease prevention and health promotion, that emphasize 
primary prevention, which is the emphasis of this line of inquiry. To date, no other study has 
explored the relationship between general, disease prevention, and health promotion health 
literacy and dietary practices among college students. Also, of the two existing studies assessing 
health literacy and dietary practices among college students (Cha et al., 2014; Hansen et al., 
2015), neither has explored health literacy within a public health context. Both of these articles 
assessed general health literacy dimensions such as literacy and numeracy. 
 
General Health Literacy 
There is a significant association between general health literacy and dietary practices 
among college students. College students with excellent general health literacy consume more 
fruits and vegetables than do college students with limited or sufficient general health literacy. As 
general health literacy scores increase, so do the amounts of fruits and vegetables consumed. 
These findings are in alignment with previous research connecting health literacy to dietary 
practices among a non-emerging adult population. Zoellner and colleagues (2011) found that 
increasing health literacy scores were associated with increasing diet quality among a low-
income, rural population. In addition, adequate health literacy is associated with decreased rates 
of health deteriorating dietary practices, such as sugar sweetened beverages (Hooper et al., 
2017) and fried chicken (Spiers et al., 2012).  
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Previous studies assessing health literacy and dietary practices among college students 
have mixed results. Two studies assessed the relationship between diet and general health 
literacy, as assessed by the Newest Vital Sign (NVS; Cha et al, 2014) and the Short Test of 
Functional Health Literacy in Adults (S-ToFHLA; Hansen et al., 2015). One of these studies found 
that adequate health literacy was associated with improved diet quality (Cha et al., 2014); 
whereas, another study found no association between health literacy and dietary practices among 
college students (Hansen et al., 2015). A third study assessed eHealth literacy and diet among 
college students. eHealth literacy encompasses core skills which include health literacy and 
others, such as traditional literacy, media literacy, computer literacy, and scientific literacy 
(Norman & Skinner, 2006). Researchers found significant correlations between eHealth literacy 
and: 1) students’ reports of eating a balanced diet; 2) use of internet resources regarding eating 
a balanced diet; and 3) future intentions of using the internet to find information regarding eating 
a balanced diet (Britt, Collins, Wilson, Linnemeier, and Englebert, 2017). The current study adds 
to the existing literature on this topic and supports the importance of health literacy skill 
development with regards to dietary practices among emerging adults. By improving health 
literacy skills in general, and within each domain, it may be possible to improve health promoting 
dietary practices among college students to prevent weight-related chronic conditions.   
 
Disease Prevention Health Literacy 
There is a significant association between disease prevention health literacy and dietary 
practices among college students. College students with excellent disease prevention health 
literacy consume more fruits and vegetables than do college students with limited or sufficient 
disease prevention health literacy. As disease prevention health literacy scores increase, so do 
the amounts of fruits and vegetables consumed. These results mimic the findings connecting 
general health literacy with dietary practices stated in the previous section.  
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The mean score for disease prevention health literacy was higher than the mean scores 
for both general and health promotion heath literacy. To date, the HLS-EU has been administered 
to only two other college student populations. Each of these populations was external to the 
United States (Lithuania and Lao People’s Democratic Republic). One study found that students 
had higher scores on the disease prevention subscale than the health promotion subscale of the 
HLS-EU (Sukys, Cesnaitiene, & Ossowsky, 2017), whereas the other study found the converse 
(Runk, Durham, Vongxay, & Sychareun, 2017). Future research should continue to assess health 
literacy skills in each domain, health care, disease prevention, and health promotion, to gain 
greater understanding of health literacy assets and needs among this population.  
 
Health Promotion Health Literacy 
There is a significant association between health promotion health literacy and dietary 
practices among college students. College students with excellent health promotion health literacy 
had the highest rates of fruit and vegetable consumption, followed by college students with limited 
health promotion health literacy. College students with sufficient health promotion health literacy 
had the lowest rates of fruit and vegetable consumption. These findings vary from both the general 
and disease prevention health literacy results in that participants with sufficient health promotion 
health literacy had lower fruit and vegetable consumption than did participants with limited health 
promotion health literacy.  
One explanation for these findings is that participants had less confidence in answering 
the health promotion health literacy questions than the disease prevention health literacy 
questions. The health promotion health literacy questions are more abstract than the disease 
prevention health literacy questions. In fact, many items on the health promotion health literacy 
subscale refer to environmental factors such as living situation, the media, social networks, and 
political influence. For example, one item on the health promotion health literacy subscale asks, 
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"How easy is it to find information on how your neighborhood could be more health-friendly". Many 
college students who live in residence halls or off-campus apartment complexes do not consider 
themselves to live in neighborhoods. As a result, their ability to answer this question, and others 
like it, may be hindered based on personal experience and interpretation of the question, thus 
leading to reduced scores on the health promotion health literacy subscale.  
Another possibility is that health promotion is less often emphasized than disease 
prevention. This is true at the national level and may also be true on college campuses. For 
example, only 1.5% of all federal health-related expenditures are spent on public health efforts 
(Kinner & Pelligrini, 2009). More time and resources are spent on health care and treatment, when 
compared to health promotion and public health. So, it makes sense that disease prevention may 
be more heavily integrated into college-life than health promotion. For example, college students 
may learn about disease prevention within health and wellness courses. Disease prevention is 
often described using concrete examples relative to health problems. For instance, students may 
learn that using sunscreen and avoiding tanning beds reduce risk of skin cancer. These disease 
prevention messages are clear and focused for each disease and risk factor. 
Health promotion, on the other hand, is an abstract notion. Health promotion addresses 
broader social determinants of health. Health promotion topics may be addressed within campus 
orientations to acclimate college students to a college environment; however, they may not be 
reiterated throughout college curricula. Many times, health promotion topics are woven into 
disease prevention conversations. For example, students learn what dietary practices can help 
prevent heart disease and type 2 diabetes, but they have a less concrete understanding of what 
nutrients, in general, promote health. Therefore, college students may not understand the 
complexity of health promotion in the absence of disease prevention. Emphasizing health 
promotion across the lifespan can encourage the initiation and maintenance of health behaviors 
and support health promotion health literacy skill development. 
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Interpretation of Aim 2 Findings  
This is one of the first studies to empirically test the IMHL. Researchers often use theories 
to develop research studies; however, rarely are these theories empirically tested. This holds true 
within the field of health literacy. To date, only one study has attempted to empirically test the 
model fit of the IMHL. Hou and colleagues (2017) tested the IMHL in the context of shared 
decision-making and self-rated health status among breast cancer patients (findings discussed in 
further detail below). Similar to this study, they used the HLS-EU to assess health literacy; 
however, they included the full scale with all three subscales (health care, disease prevention, 
and health promotion).  
This study tested the IMHL when applied to dietary practices among college students. 
Results indicate that the disease prevention health literacy path analysis and the health promotion 
health literacy path analysis each explained approximately 63% of the variance in dietary 
practices among college students. At first glance, these numbers might indicate that the models, 
and each of their components, explain a significant proportion of the variance in dietary practices 
among college students. This, however, might not be the case. Each path analysis included 25 
predictors, and the inclusion of each variable has the potential to erroneously inflate the R2 value 
(Yoo et al., 2015). The more predictors that are in a model, the greater the likelihood of R2 
increasing, even if by chance alone. Additionally, many of the health literacy determinants were 
correlated. Multicollinearity is likely to inflate R2 values because the explanatory power of each 
predictor cannot be separated (Yoo et al., 2014). Therefore, review of direct and indirect pathways 
within each model may offer greater insight into the utility of the IMHL than the R2 values.  
Examination of each significant pathway in the model can help explain the relationship 
among personal, situational, and societal and environmental determinants, health literacy, and 
dietary practices among college students. There was only one significant pathway between health 
literacy determinants and health literacy. Academic major was significantly associated with 
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disease prevention health literacy. Students enrolled in health-related academic majors have 
higher scores on the disease prevention health literacy subscale than do students enrolled in non-
health-related academic majors. These findings are supported by previous research (Joseph et 
al., 2016). In fact, Joseph and colleagues (2016), assessed health literacy using the Newest Vital 
Sign (Weiss et al., 2005), which does not distinguish, between health literacy domains. They 
found that nursing majors had highest health literacy scores, followed by other health majors, with 
non-majors having lowest health literacy scores. Content covered in health courses may support 
health literacy skill development and lead to improved health decision-making. As a result, 
integrating health-related information into college courses, whether through course examples or 
homework assignments, may improve disease prevention health literacy skills among students in 
all academic disciplines.     
There were two significant direct pathways between personal determinants and dietary 
practices among college students: 1) BMI and 2) Race. First, there was a significant inverse 
relationship between BMI and dietary practices. In other words, obese students are less likely to 
consume fruits and vegetables than overweight or normal weight students. Brunt and colleagues 
(2008) also found differences in vegetable consumption based on BMI. Underweight students 
were most likely to eat green leafy vegetables and “other” vegetables. They reported no 
differences in fruit consumption based on BMI. Another study found no association between 
general dietary intake and BMI; however, they found an inverse association between BMI and 
percentage of fat intake among females (Dissen et al., 2011). In other words, females who are 
overweight or obese are less likely to eat foods high in fat. Future research should continue to 
explore the relationship between student BMI and dietary practices. Being obese increases a 
person’s risk for weight-related chronic disease and promotion of healthy dietary practices can 
improve weight status and decrease future weight-related health risks.  
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Second, there was a significant difference in dietary practices between students who 
identified as white versus an “other” race. Students who identified as an “other” race consumed 
more fruits and vegetables than white students. Currently, there is no explanation as to why this 
difference was observed. Other studies have assessed the relationship between dietary practices 
and race among college students (Boek et al., 2012; Freedman, 2010; DeBate et al., 2001). 
Comparisons across studies are challenging as researchers lack consistency in categorizing 
racial groups. And, in many cases, at least 75% of students identify within one racial group. In the 
current study, two-thirds of the sample identified as white. Future research should continue to 
explore the impact of race on dietary practices. It important to have consistency in how race is 
assessed among college students. Using the same question within each study, such as the one 
listed in the American College Health Association National College Health Assessment, may help 
to improve comparability across studies. 
There was one significant pathway between a situational determinant and dietary 
practices among college students: Food Environment-Physical. Students who ate the majority of 
their meals in on-campus fast food or restaurants consumed more fruits and vegetables than did 
students who purchased the majority of their foods in off-campus grocery stores. These findings 
were unexpected. One might expect that purchasing food at a grocery store would increase fruit 
and vegetable consumption. However, one barrier to purchasing healthy foods is perceived cost 
(Greaney et al., 2009). Students might perceive off-campus healthy foods as more expensive 
than on-campus healthy foods, especially when using meal plans to purchase healthy foods on-
campus. Many of the food service companies that have university contracts are required to offer 
salad bars with many fruit and vegetable options. So, future research should continue to explore 
the relationship between the locations in which students purchase foods and their health 
promoting dietary practices.  
There was one significant pathway between a societal and environmental determinant and 
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dietary practices among college students: Food Environment-Social. Students who ate the 
majority of their meals with “other” groups of people consumed more fruits and vegetables than 
students who ate alone. There is limited research assessing the influence of peers on food intake 
among college students. Some research in this field of study cite peers as supporting both health 
promoting and health deteriorating dietary practices (Greaney et al., 2009). Other research 
indicates that females are more likely to confer supportive dietary practices to their peers than are 
males (Gruber, 2008). Future research should continue to explore the impact of others on dietary 
practices among college students. During this developmental phase, it is important to encourage 
supportive relationships that promote healthy eating practices and limit interactions that increase 
health deteriorating dietary practices.  
There were no significant pathways between health literacy and dietary practices among 
college students. There were significant associations between health literacy and dietary 
practices for general, disease prevention, and health promotion health literacy using univariate 
analyses in aim 1. However, there were no significant associations between disease prevention 
and health promotion health literacy using multivariate analyses in aim 2. Future research should 
explore more parsimonious models to explain the association between health literacy 
determinants, health literacy, and dietary practices among college students. For example, 
removing highly correlated variables, such as age and year in school, may improve the 
explanatory power of the model and increase the model’s utility. 
Both this study and the other study assessing empirical fit of the IMHL among breast 
cancer patients had limited support for antecedents of health literacy (Hou et al., 2017). Hou and 
colleagues (2017) identified significant pathways between some of their personal determinants 
and health literacy. They did not find significant associations between situational and societal and 
environmental determinants and health literacy. In the current study, only one personal 
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determinant (academic major) was significantly associated of disease prevention health literacy. 
However, other personal (BMI and race), situational (Food Environment-Physical), and societal 
and environmental determinants (Food Environment-Social) were associated with dietary 
practices. Hou and colleagues (2017) also found improved model fit when adding pathways 
between personal determinants and health outcomes.  
Both of these studies offer initial insights into the utility of the IMHL to explain the 
relationship between health literacy determinants, health literacy, and health-related outcomes. 
Future research should be conducted to determine which personal, situational, and societal and 
environmental determinants influence the development of health literacy skills within health care, 
disease prevention, and health promotion health literacy domains. It is possible that personal 
determinants of health literacy are more important than situational and/or societal and 
environmental determinants of health literacy with regards to disease prevention. Currently, there 
is little evidence to date supporting the complete model as theorized so future research is 
warranted. 
 
Intersection of Aims 1 and 2  
This study supports the association between health literacy and dietary practices among 
college students (aim 1); however, the IMHL may not be the best model to explain this association 
(aim 2). When assessing the fit of the IMHL, few direct pathways between variables in each model 
were statistically significant. It may be important for future research to explore more parsimonious 
models of health literacy. 
Additionally, this study supports the existence of many predictors that help explain dietary 
practices among college students. What still needs to be explored are factors that increase health 
literacy skill development among college students. Many health literacy determinants (personal, 
situational, and societal and environmental determinants) were not directly associated with health 
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literacy in this study. Instead, these health literacy determinants were directly associated with the 
health outcome, dietary practices. Therefore, further exploration of health literacy determinants 
should be explored in an effort to increase health literacy skill development among college 
students to improve future health.  
 
Emergent Findings  
Additional findings not related to aims 1 and 2 offer insight into this area of research. For 
example, little information exists regarding health literacy and college students. Therefore, this 
research assessed the relationship between health literacy and predictors of dietary practices. 
These exploratory analyses yielded some significant bivariate findings. First, age was associated 
with health promotion health literacy such that older participants were more likely to have excellent 
health promotion health literacy than sufficient health promotion health literacy. Because health 
promotion health literacy posed greater challenges among this sample, it makes sense that older 
participants had higher levels of health promotion health literacy than younger participants. Older 
students might have greater opportunities to learn about and understand factors associated with 
health promotion leading to improved health promotion health literacy. In addition, they might 
have greater familiarity with items assessing health promotion health literacy in the HLS-EU. For 
example, older students might live off-campus and have jobs in addition to being a student. These 
additional experiences add more opportunity to learn about health promotion through worksite 
wellness programs and engagement with one’s social and physical environment. 
There were also significant relationships between academic major and general and 
disease prevention health literacy. Participants who were non-health majors were more likely to 
have limited general and disease prevention health literacy than were health majors. As stated 
above, these findings are in alignment with research conducted by Joseph and colleagues (2016).  
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Most analyses associating health literacy with predictors of dietary practices yielded null 
findings. Variables not associated with health literacy included: gender, ethnicity, race, year in 
school, BMI, nutrition knowledge, food insecurity, food environment-social, food environment-
physical, living situation-social, and living situation-physical. Most of these associations had yet 
to be explored in the literature. However, Cha and colleagues (2014) analyzed the relationship 
between health literacy and living situation among emerging adults, including a sample of 
students and non-students. They found that young adults who live with their parents had lower 
health literacy scores than those who lived alone. In the current study, there were no differences 
in health literacy scores for college students who lived on-campus, off-campus with their parents 
or guardians, or off-campus without a parent or guardian. Because of these mixed findings, and 
lack of comparability between sample demographics, it is necessary to further explore the 
relationship between health literacy and living situation.   
One might assume that acquiring advanced education would result in high levels of health 
literacy. This, however, is not the case. In general, most college students in this sample had 
limited or sufficient general, disease prevention, and health promotion health literacy scores. 
These results align with national findings that many Americans have limited health literacy 
(National Center for Education Statistics, 2004). Contrary to current findings, Ickes and colleagues 
(2010) identified high levels of health literacy among their sample of juniors and seniors enrolled 
in courses at a Research 1 institution. They used the TOFHLA to assess health literacy, which 
predominantly assesses numeracy and reading comprehension. The HLS-EU assesses 
participants' ability to access, understand, appraise, and apply health information. Differences in 
operationalization of health literacy may reduce reliability in assessment of health literacy between 
these studies. Future research should use similar measures of health literacy to improve 
comparability across samples.  
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Finally, this research assessed food insecurity among college students. Research 
assessing food insecurity among college students is timely. A recent national study assessing 
food insecurity among college students found that 36% of college students are food insecure 
(Goldrick-Rab, Richardson, Schneider, Hernandez, & Cady, 2018). The current study found that 
39% of students reported being food insecure. It is evident that food insecurity is a public health 
crisis that affects the growth and development among emerging adults. Although health literacy 
was not associated with food insecurity, future research should assess mechanisms to prevent 
and protect students who are food insecure.  
 
Study Strengths 
There are many strengths of the current research. First, this study was guided by theory. 
Many times researchers lack a theoretical foundation when conducting research. Using theory 
can help inform the nature of the relationship among variables and offer insight into human 
behavior. This study was informed by the IMHL. Sorensen and colleagues (2012) developed this 
model based on prior research and development of a concrete definition of health literacy within 
a public health framework. Many theories within this field of study emphasize the patient-provider 
dyad and ignore important social and ecological factors that affect people’s decisions regarding 
health and well-being. The IMHL incorporates a multitude of factors that influence the 
development of health literacy, including personal, situational, and societal and environmental 
determinants, all across a lifecourse perspective. Therefore, the IMHL was perfectly suited for this 
study.  
Second, this study used the HLS-EU to assess health literacy. The same research team 
developed the IMHL and the HLS-EU (Sorensen et al., 2012; Sorensen et al., 2013). Using a 
theory and survey that operate within the same definition and description of health literacy 
improves the cohesiveness of this study. Oftentimes researchers either lack a theoretical 
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foundation when conducting research, or they use a theory and survey that do not align. The 
IMHL describes three health literacy domains and four health literacy skills. The HLS-EU 
assesses each of the four health literacy skills across the three health literacy domains. Therefore, 
the HLS-EU is a comprehensive operationalization of the IMHL. Most existing health literacy 
measures assess general dimensions of health literacy, such as literacy, comprehension, 
numeracy, decision making/critical thinking, verbal fluency, memory span, and communication, 
which ignore direct skills used to make health-related decisions (Haun et al., 2014).  
Third, this study sought to empirically test the theory that informed this research. Many 
health literacy theories are developed and used to understand the nature of the relationship 
among health literacy and associated factors to predict behavior. However, little is known about 
the utility of these theories in practice. Theory testing allows researchers to establish associations 
among concepts, test the viability of these theoretical concepts in practice, and improve 
theoretical associations to inform human behavior. This study improves our understanding of 
factors that influence health literacy and how health literacy informs subsequent health behaviors, 
such as dietary practices.  
Fourth, this study adds to the body of literature assessing health literacy as a public health 
issue. Historically, health literacy has been used within medicine, with emphasis on the 
patient/provider interaction. We know that health literacy is important along the lifecourse 
perspective and within all three levels of prevention. Similarly, health literacy exists beyond the 
health care domain and plays a role in disease prevention and health promotion activities.  
Last, this research sought to identify health literacy as a critical predictor of dietary 
practices among college students. Prior research exploring critical predictors of dietary practice 
among college students are disjointed. Rarely do findings maintain consistency across studies, 
so development of interventions to improve health outcomes is tenuous. This study confirms the 
association between health literacy and dietary practices among college students. However, more 
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research needs to be conducted to further expand upon these findings. Future research and 
practice integrating health literacy and nutrition can improve dietary practices among college 
students and promote health across the lifespan.  
 
Study Limitations 
Although this research extends our knowledge of health literacy and dietary practices 
among college students, it is not without limitations. First, this study included a convenience 
sample. The University of South Florida includes a diverse student population; however, this 
sample was limited. The majority of participants were female and white. As a result, these findings 
may not be generalizable to all college students nationwide. It does, though, inform our current 
understanding of health literacy and dietary practices among college students.  
Second, this was a cross-sectional study. All data regarding health literacy and dietary 
practices were collected at the same time. This study cannot assert a causal association between 
health literacy and dietary practices due to temporal precedence. It is unknown if excellent health 
literacy leads to healthy dietary practices or if people with healthy dietary practices develop 
excellent health literacy.  Future research should explore the causal association between health 
literacy and dietary practices.   
Third, this study utilized self-reported data. It is known that people lack precision in their 
reporting of food intake, especially with regards to serving sizes (Huizinga et al., 2009). In general, 
people often underestimate unhealthy food choices and overestimate healthy food choices. Use 
of food diaries can reduce recall errors (Willet, 2013). Because of its increased burden on 
participants, a food diary was not selected for this study. Future research should explore ways to 
maximize valid dietary practice data without increasing participant burden.  
Fourth, the NCI Fruit and Vegetable Intake Screener was used as a proxy for total dietary 
intake. It is well-known that college students lack adequate fruit and vegetable consumption; 
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however, this screener is commonly used to assess dietary practices among college students 
(Graham & Laska, 2012; Greene et al., 2011). Future research assessing total dietary intake may 
help to tease apart the relationship between health literacy and individual food groups. For 
example, it is unknown if college students with excellent health literacy are more or less likely 
than students with limited health literacy to eat foods high in fat or sugar. 
Fifth, items in the HLS-EQ assess health behaviors in general, and not dietary practices 
specifically. Some questions assess diet such as “How easy is it to understand information on 
food packaging?” Other questions assess health behaviors such as accessing health information, 
not smoking, or getting vaccinated. Nutrition-related health literacy researchers may posit that 
questionnaires assessing diet-related health literacy should be specific to this content area. 
However, others, such as Sorensen and colleagues (2012) posit health literacy as a general 
construct not constricted by specific content. Future research could include multiple assessments 
of health literacy, such as the HLS-EQ and the Nutritional Literacy Scale (Diamond, 2007) to 
distinguish between this chasm in the literature.   
Sixth, there may exist additional antecedents to health literacy that were unaccounted for 
in this study. This study was informed by the literature on health literacy and dietary practices 
among college students. There are limited existing data on the intersection of nutrition, health 
literacy, and college students. As more research expands into this field of study, there is the 
potential to identify more personal, situational, and environmental and societal determinants of 
health literacy with regards to dietary practices among college students. Then, additional path 
models can be explored and unique associations among health literacy determinants, health 
literacy, and dietary practices among college students can be explored.  
Last, this study did not test the full IMHL. Participants responded to items on only two of 
the three health literacy domains. Participants did not complete items about health care health 
literacy. This domain was intentionally excluded from this study because the emphasis in this 
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study was on primary prevention. Because health care health literacy was not included in this 
study, the IMHL was not tested in full.  
 
Implications for Research 
This study was among the first to bridge the gap between heath literacy and dietary 
practices among college students. Results indicated that health literacy is related to dietary 
practices among college students. In particular, it was found that general health literacy, disease 
prevention health literacy, and health promotion health literacy were all predictors of dietary 
practices among college students. These findings support the need for continued research to 
understand the nature of the relationship between health literacy and dietary practices among 
college students, and emerging adults in general.  
This study operationalized health literacy using three categories identified by Sorensen 
and colleagues (2012). Within these categories, there exists a wide range of scores for limited 
health literacy (0-33) as compared to sufficient (34-42) and excellent health literacy (43-50). 
Therefore, future research should explore modifications to these cut-points to better understand 
inherent differences in health literacy skills and abilities among individuals who are categorized 
as having limited, sufficient and excellent health literacy. For example, modifying the cut-points to 
have equity in distribution ranges may change how a participant is categorized with respect to 
their health literacy score. Such operationalization can have important practical implications for 
the identification of sub-populations who are labelled as having limited health literacy.  
Also with respect to health literacy skills, future research can explore college students’ 
health literacy skills and how these skills influence dietary practices. Sorensen and colleagues 
(2012) identified four main skills associated with health literacy: access, understand, appraise, 
and apply. College students may differ in these four health literacy skills and each skill may have 
a different impact on subsequent dietary practices. Therefore, qualitative research assessing how 
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college students use these skills when making dietary practice decisions can inform strategies to 
promote skill-development among individuals at high risk for limited health literacy. This line of 
inquiry can also assess barriers and facilitators to the utilization of these health literacy skills when 
making dietary practice decisions. For example, environmental factors, such as cost or access to 
nutritious foods, may hinder or facilitate the use of health literacy skills when making dietary 
practice decisions. In the absence of nutritious foods, college students may choose unhealthy 
options because nutrient dense foods are unavailable.  
The current study explored dietary practices and health literacy among undergraduate 
students. This study did not collect data concerning unique characteristics among subsets of 
college students. For example, participants did not report specific diets, such as veganism or 
vegetarianism. These dietary practices may increase fruit and vegetable intake relative to other 
types of diets, such as Paleo or unrestricted protein consumption. Also, participants did not report 
if they were student athletes. Many student athletes have specialized diets and follow-specific 
meal plans that are dictated by coaches or Registered Dietitians. Therefore, future research can 
explore additional predictors of dietary practices among subsets of college students.  
Emerging adults are at risk for poor health practices that increase risk for subsequent 
weight-related chronic conditions. This study focused exclusively on college students as a subset 
of emerging adults. Future research should assess health literacy among all emerging adults, 
regardless of student status. By comparing health literacy among all emerging adults it will be 
possible to determine which subsets of this population require additional health literacy skill 
development to promote improved health outcomes. Also, there may exist differences in health 
literacy domains among subsets of emerging adults. Disease prevention health literacy was high 
among college students in this sample but it is unknown if this will be the same in non-student 
emerging adult populations.  
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This study tested the fit of the IMHL when applied to dietary practices among college 
students. It is necessary to conduct future research assessing the applicability of this model 
among other populations and health issues. This study yielded limited utility of the IMHL in its 
current form. And, antecedents to health literacy among this population are still unknown. 
Therefore, future research must explore personal, situational, and societal and environmental 
determinants of health literacy among an emerging adult population. Existing research within the 
field of health literacy has identified predictors of health literacy among adult and aging 
populations. These same factors may not influence health literacy among emerging adults. As 
such, future research must explore predictors of health literacy in an effort to promote the 
development of health literacy skills during a critical period in the lifecourse.  
Finally, this study identified high rates (39%) of food insecurity among this sample of 
college students. Future research should explore factors that increase risk for food insecurity 
among college students. Food insecurity can limit students’ general well-being, in addition to 
academic success. By understanding determinants of food insecurity among this vulnerable 
population, it will be possible to implement prevention strategies to support food accessibility, 
general well-being, and academic success. 
 
Implications for Practice  
These results can inform the translation of research into practice. College campuses are 
a prime environment for health education programming. According to the American College 
Health Association (n. d.), “health promotion serves the core mission of higher education by 
supporting students and creating healthy learning environments.” As previously stated, college 
students often develop health behaviors that persist into adulthood. Therefore, public health 
programs can be implemented on college campuses to promote health literacy and improve long-
term dietary practices. For example, health literacy programs targeting Healthy Campus 2020 
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nutrition objectives can be developed, implemented, and evaluated. The three Healthy Campus 
2020 nutrition objectives focus on: 1) increasing the proportion of students who are at a healthy 
weight, 2) reducing the proportion of students who are obese, and 3) increasing the proportion of 
students who report eating five or more servings of fruits or vegetables per day (American College 
Health Association, n.d.). 
Health communication strategies delivered campus-wide can be refined to promote health 
literacy principles and assure clear understanding of nutrition information to achieve these three 
objectives. These programs may be implemented within wellness offices, residence halls, and 
dining services. For example, visual aids, such as a red-yellow-green light system, can be posted 
in cafeteria-style dining halls to indicate foods that can be consumed in varying quantities (i.e., 
green indicating frequent consumption and red indicating limited consumption). These visual aids 
allow college students easy access to health information and the provision of health information 
in a clear way to promote understanding. Then, students can evaluate the nutritional value of 
each food using these visual aids (appraisal) and make a food selection (apply). This visual aids 
highlight the use of all four health literacy skills, access, understand, appraise, and apply, in a 
program that can be easily implemented in food environments across campuses nationwide.  
Additionally, campus wellness offices can embed health literacy into the culture of health 
promotion services on campus. For example, many college campuses employ Registered 
Dietitians to promote health promoting dietary practices of college students. These Registered 
Dietitians can integrate health literacy tools into their nutrition counseling sessions. These 
practices can include: 1) using simple language, 2) giving the most important information first, 3) 
addressing a limited number of topics within each session (no more than 5 per session), 4) 
considering the impact of religion, culture, beliefs, and ethnicity on food practices, 5) promoting a 
shame-free environment, 6) using visual aids to support information dissemination, 7) using the 
 105 
 
teach-back method, and 8) encouraging questions (Agency for Healthcare Research and Quality, 
n.d.).  
These nutrition counseling sessions can also foster development of health literacy skills. 
Registered Dietitians can help students appraise and apply health information when making 
dietary practice decisions. For example, students who may struggle with finding healthy foods can 
review nutrition labels with the Registered Dietitian to identify pros and cons to each food. Then, 
the student can make a decision regarding which food is the best and use this information when 
making food purchases in the future. 
Finally, programs can be structured based on health literacy domains largely absent 
among college students. This research has identified that college students are more likely to have 
adequate disease prevention health literacy than health promotion health literacy. Disease 
prevention health literacy is often emphasized in health courses and in health messaging. Health 
promotion, on the other hand, may be less heavily emphasized and less intuitive to students. As 
a result, college campuses may need to improve their delivery of health promotion information to 
support an improvement in health promotion health literacy among their students. This increase 
in health promotion health literacy may translate into improved health behaviors, such as dietary 
practices, both during and after college. 
 
Implications for Policy 
Last, this research has important policy implications regarding health literacy, nutrition 
education, and the provision of healthy foods on campuses. Results of this study can inform the 
implementation of national, campus-wide policies. First, college campuses may mandate the 
provision of nutrition information using health literacy principles. Dining services, including all 
dining halls, cafés, food courts, convenience stores, and kiosks, should provide nutrition 
information using plain language that is culturally sensitive, among a young adult population. This 
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may include the provision of health literate nutrition information in addition to standard nutrition 
labels and ingredients lists.  
Second, health literacy can be more directly embedded within Healthy Campus 2020 
objectives. Currently, Healthy Campus 2020 Health Communication/Health IT/ECBP objectives 
describe increasing the proportion of students who receive information about a variety of health 
topics (i.e., nutrition, injury prevention, violence prevention, tobacco use, pregnancy prevention, 
and suicide prevention). It is necessary to revise these national objectives to describe increasing 
the proportion of students who receive easy-to-understand information regarding each health 
topic. It is important for students to gain access to health information; however, students need 
information to be delivered in language that can be easily understood and acted upon. By 
promoting health literacy within these national, health communication, Healthy Campus 2020 
objectives, university stakeholders can require the use of health literacy aids campus-wide and 
have greater success in health promotion among this priority population. 
Last, college campuses can develop attributes of health literate colleges analogous to the 
ten attributes of health care organizations (Brach et al., 2012). Developing and implementing 
strategies tailored to college campuses can help universities achieve their mission of promoting 
health among college students. Potential attributes on college campuses could include the 
following:  
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Unchanged Attributes from Health Care 
Organizations 
Modified/New Attributes for College Campuses 
Has leadership that makes health literacy integral 
to its mission, structure, and operations. 
Integrates health literacy into planning, 
programming, and evaluation measures. 
Meets the needs of populations with a range of 
health literacy skills while avoiding stigmatization. 
Prepares students to be health literate members of 
society. 
Uses health literacy strategies in interpersonal 
communications and confirms understanding at all 
points of contact. 
Includes diverse student representation when 
planning, implementing, and evaluating health 
programming on campus.  
Provides easy access to health information and 
services and navigation assistance.  
Addresses health literacy in high-risk situations, 
such as within Student Health Services, the 
Counseling Center, and Victim Advocacy.  
Designs and distributes print, audiovisual, and 
social media content that is easy to understand and 
act on. 
Clearly communicates relevant health information 
unique to college campuses as informed by the 
American College Health Association, the National 
College Health Assessment, and local campuses.  
 
These attributes can be woven into all policies and practices of colleges and universities 
nationwide to support health literacy among all individuals enrolled in post-secondary institutions. 
 
Conclusions 
The overall purpose of this study was to understand the relationship between health 
literacy and dietary practices among college students, using the IMHL. The first aim of this study 
identified general, disease prevention, and health promotion health literacy as each associated 
with dietary practices among college students. The second aim of this study identified limited 
utility of the IMHL when applied to dietary practices among college students. Current and future 
research assessing the relationship between health literacy and dietary practices among college 
students have significant research, policy, and practice implications. This study offers initial 
insight into the intersection of health literacy and nutrition during a critical period in the lifespan. 
Additionally, this research has the potential to improve quantity and quality of life, as weight-
related chronic conditions continue to lead the top ten causes of death in the United States.  
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Appendix C: Online Consent Form 
Informed Consent to Participate in Research 
Information to Consider Before Taking Part in this Research Study 
 
Study Title:  Dietary Practices among College Students               Pro # 00033130 
  
 
Overview:  You are being asked to take part in a research study.  The information in this 
document should help you to decide.  The sections in this Overview provide the basic 
information about the study.  More detailed information may be provided in the remainder of the 
document. 
Study Staff:  This study is being led by Alison Oberne, who is a doctoral student in the 
College of Public Health.  This person is called the Principal Investigator. She is being 
guided in this research by Dr. Cheryl Vamos.  Other approved research staff may act on 
behalf of the Principal Investigator.  
Study Details:  This study is being conducted at the University of South Florida.  The 
purpose of the study is to understand dietary practices among college students.  Your 
participation will include completion of a 15 minute online survey.  
Participants:  You are being asked to take part because you are an undergraduate student 
at the University of South Florida.  
Voluntary Participation:  Your participation is voluntary.  You do not have to participate and 
may stop your participation at any time.  If you decide not to participate or stop your 
participation, there will be no penalties or loss of benefits or opportunities.   
Your decision to participate or not to participate will not affect your student status, course 
grade, recommendations, or access to future courses or training opportunities. 
Benefits, Risk, and Compensation:  We do not know if you will receive any benefit from your 
participation.  There is no cost to participate.  You may be compensated for your 
participation. You will be given the opportunity to be entered into a raffle to win 1 of 10 $25 
e-gift cards. This research is considered to be minimal risk.  Minimum risk means that study 
risks are the same as the risks you face in daily life.  
Confidentiality:  Even if we publish the findings from this study, we will keep your study 
information private and confidential.  Anyone with the authority to look at your records must 
keep them confidential.   
Why are you being asked to take part? 
We are asking you to take part in this research study because you are an undergraduate 
student at the University of South Florida who is: 1) between the ages of 18-25; 2) not currently 
pregnant or breastfeeding; and 3) does not have a history of an eating disorder.   
 
Study Procedures 
If you take part in this study, you will be asked to complete an online survey to understand your 
thoughts, experiences, and behaviors when making food-related decisions. You will also be 
asked to answer questions about yourself, such as your gender, year in school, age, height, and 
weight. The online survey is administered through USF Qualtrics. This survey will be 
anonymous. In other words, there will be no information collected regarding your email address 
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or IP address. If you are interested in participating in future research or entering into a drawing 
for e-gift cards, you can provide your email address which will be listed in a separate weblink 
from your survey answers.  
 
Risks 
This research is considered minimal risk. However, some of the questions in the survey deal 
with food-related decisions, weight, and access to information. If you want more information or 
access to resources on these topics, please consult the following USF Resources: 
 Feed-a-Bull Food Pantry – feedabull@usf.edu   
 USF Counseling Center – 974-2831 
 USF Wellness Registered Dietitian Services – MSC 1504 
 
Compensation  
Participants may be compensated for their participation. Participants can enter into a drawing to 
win 1 of 10 $25 e-gift cards.  
Privacy and Confidentiality 
We must keep your study records as confidential as possible. It is possible, although unlikely, 
that unauthorized individuals could gain access to your responses because you are responding 
online.  
 
Certain people may need to see your study records.  By law, anyone who looks at your records 
must keep them completely confidential.  The only people who will be allowed to see these 
records are: the Principal Investigator, advising professor, doctoral committee, and The 
University of South Florida Institutional Review Board (IRB).  
 
 It is possible, although unlikely, that unauthorized individuals could gain access to your 
responses.  Confidentiality will be maintained to the degree permitted by the technology 
used.  No guarantees can be made regarding the interception of data sent via the 
Internet.  However, your participation in this online survey involves risks similar to a 
person’s everyday use of the Internet.  If you complete and submit an anonymous 
survey and later request your data be withdrawn, this may or may not be possible as the 
researcher may be unable to extract anonymous data from the database. 
Contact Information 
If you have any questions about your rights as a research participant, please contact the USF 
IRB at (813) 974-5638 or by email at RSCH-IRB@usf.edu.  If you have questions regarding the 
research, please contact the Principal Investigator at aoberne@health.usf.edu. 
We may publish what we learn from this study.  If we do, we will not let anyone know your 
name.  We will not publish anything that would let people know who you are.  You can print a 
copy of this consent form for your records.  
I freely give my consent to take part in this study.  I understand that by proceeding with this 
survey that I am agreeing to take part in research and I am 18 years of age or older. 
Click here to continue. 
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Appendix D: National Cancer Institute’s Fruit and Vegetable Screener 
 
Think about what you usually ate last month. Please think about all the fruits and vegetables 
that you ate last month. Include those that were 
 
- Raw and cooked 
- Eaten as snacks and at meals, 
- Eaten at home and away from home (restaurants, friends, take-out), and 
- Eaten alone and mixed with other foods. 
Report how many times per month, week, or day you ate each food, and if you ate it, how much 
you usually had. 
 
If you mark “never” for a question, follow the “go to” instruction. 
Choose the best answer for each question. Mark only one response for each question.  
 
1. Over the last month, how many times per month, week, or day did you drink 100% juice 
such as orange, apple, grape, or grapefruit juice? Do not count fruit drinks like Kool-Aid, 
lemonade, Hi-C, cranberry juice drink, Tang, and Twister. Include juice you drank at all 
mealtimes and between meals.  
Never 
(Go to 
Question 
2) 
1-3 
times 
last 
month 
1-2 
times 
per 
week 
3-4 
times 
per 
week 
5-6 
times 
per 
week 
1  
time 
per 
day 
2 
times 
per 
day 
3 
times 
per 
day 
4 
times 
per 
day 
5 or 
more 
times 
per 
day 
 
1a. Each time you drank 100% juice, how much did you usually drink? 
 
Less than ¾ cup 
(less than 6 ounces) 
¾ to 1 ¼ cup  
(6 to 10 ounces) 
1 ¼ to 2 cups  
(10 to 16 ounces) 
More than 2 cups 
(more than 16 
ounces) 
 
2. Over the last month, how many times per month, week, or day did you eat fruit? Count 
any kind of fruit – fresh, canned, and frozen. Do not count juices. Include fruit you ate at 
all mealtimes and for snacks.  
Never 
(Go to 
Question 
2) 
1-3 
times 
last 
month 
1-2 
times 
per 
week 
3-4 
times 
per 
week 
5-6 
times 
per 
week 
1  
time 
per 
day 
2 
times 
per 
day 
3 
times 
per 
day 
4 
times 
per 
day 
5 or 
more 
times 
per 
day 
 
2a. Each time you ate fruit, how much did you usually eat? 
 
Less than 1 medium 
fruit 
OR 
Less than ½ cup 
1 medium fruit 
OR 
About ½ cup 
2 medium fruits 
OR 
About 1 cup 
More than 2 medium 
fruits 
OR 
More than 1 cup 
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3. Over the last month, how many times per month, week, or day did you eat lettuce salad 
(with or without other vegetables)?  
Never 
(Go to 
Question 
2) 
1-3 
times 
last 
month 
1-2 
times 
per 
week 
3-4 
times 
per 
week 
5-6 
times 
per 
week 
1  
time 
per 
day 
2 
times 
per 
day 
3 
times 
per 
day 
4 
times 
per 
day 
5 or 
more 
times 
per 
day 
 
3a. Each time you ate lettuce salad, how much did you usually eat? 
 
About ½ cup About 1 cup About 2 cups More than 2 cups 
 
4. Over the last month, how often did you eat French fries or fried potatoes?  
Never 
(Go to 
Question 
2) 
1-3 
times 
last 
month 
1-2 
times 
per 
week 
3-4 
times 
per 
week 
5-6 
times 
per 
week 
1  
time 
per 
day 
2 
times 
per 
day 
3 
times 
per 
day 
4 
times 
per 
day 
5 or 
more 
times 
per 
day 
 
4a. Each time you ate French fries or fried potatoes, how much did you usually    
      eat? 
 
Small order or less 
(About 1 cup or less) 
Medium order  
(About 1 ½ cups) 
Large order 
(About 2 cups) 
Super-Size order or 
more 
(About 3 cups or 
more) 
 
5. Over the last month, how often did you eat other white potatoes? Count baked, 
boiled, and mashed potatoes, potato salad, and white potatoes that were not fried.  
Never 
(Go to 
Question 
2) 
1-3 
times 
last 
month 
1-2 
times 
per 
week 
3-4 
times 
per 
week 
5-6 
times 
per 
week 
1  
time 
per 
day 
2 
times 
per 
day 
3 
times 
per 
day 
4 
times 
per 
day 
5 or 
more 
times 
per 
day 
 
5a. Each time you ate these potatoes, how much did you usually eat? 
 
1 small potato or less 
(½ cup or less) 
1 medium potato 
(½ to 1 cup) 
1 large potato 
(1 to 1½ cups) 
2 medium potatoes 
or more 
(1½ cup or more) 
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6. Over the last month, how often did you eat cooked dried beans? Count baked beans, 
bean soup, refried beans, pork and beans and other bean dishes.  
Never 
(Go to 
Question 
2) 
1-3 
times 
last 
month 
1-2 
times 
per 
week 
3-4 
times 
per 
week 
5-6 
times 
per 
week 
1  
time 
per 
day 
2 
times 
per 
day 
3 
times 
per 
day 
4 
times 
per 
day 
5 or 
more 
times 
per 
day 
 
6a. Each time you ate these beans, how much did you usually eat? 
 
Less than ½ cup ½  to 1 cup 1 to 1½ cups More than 1½ cups 
 
7. Over the last month, how often did you eat other vegetables? 
COUNT:   All other vegetables – raw, cooked, canned, and frozen.  
DO NOT COUNT:  Lettuce salads 
    White potatoes 
    Cooked dried beans 
 Vegetables in mixtures, such as in sandwiches, omelets,      
 casseroles, Mexican dishes, stews, stir-fry, soups, etc. 
    Rice 
 
 Never 
(Go to 
Question 2) 
1-3 
times 
last 
month 
1-2 
times 
per 
week 
3-4 
times 
per 
week 
5-6 
times 
per 
week 
1  
time 
per 
day 
2 
times 
per 
day 
3 
times 
per 
day 
4 
times 
per 
day 
5 or 
more 
times 
per 
day 
 
7a. Each time you ate other vegetables, how much did you usually eat? 
 
Less than ½ cup ½  to 1 cup 1 to 2 cups More than 2 cups 
 
8. Over the last month, how often did you eat tomato sauce? Include tomato sauce on 
pasta or macaroni, rice, pizza and other dishes.  
Never 
(Go to 
Question 
2) 
1-3 
times 
last 
month 
1-2 
times 
per 
week 
3-4 
times 
per 
week 
5-6 
times 
per 
week 
1  
time 
per 
day 
2 
times 
per 
day 
3 
times 
per 
day 
4 
times 
per 
day 
5 or 
more 
times 
per 
day 
 
8a. Each time you ate tomato sauce, how much did you usually eat? 
 
About ¼ cup About ½  cup About 1 cup More than 1 cup 
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9. Over the last month, how often did you eat vegetable soups? Include tomato soup, 
gazpacho, beef with vegetable soup, minestrone soup, and other soups made with 
vegetables. 
Never 
(Go to 
Question 
2) 
1-3 
times 
last 
month 
1-2 
times 
per 
week 
3-4 
times 
per 
week 
5-6 
times 
per 
week 
1  
time 
per 
day 
2 
times 
per 
day 
3 
times 
per 
day 
4 
times 
per 
day 
5 or 
more 
times 
per 
day 
 
9a. Each time you ate vegetable soup, how much did you usually eat? 
 
Less than 1 cup 1 to 2 cups 2 to 3 cups More than 3 cups 
 
10. Over the last month, how often did you eat mixtures that included vegetables? Count 
such foods as sandwiches, casseroles, stews, stir-fry, omelets, and tacos.  
Never  
(Go to 
Question 
2) 
1-3 
times 
last 
month 
1-2 
times 
per 
week 
3-4 
times 
per 
week 
5-6 
times 
per 
week 
1  
time 
per 
day 
2 
times 
per 
day 
3 
times 
per 
day 
4 
times 
per 
day 
5 or 
more 
times 
per 
day 
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Appendix E: Health Literacy Survey – European Union   
 
Subscale Question stem Response options 
Disease 
Prevention  
How easy is it to find information about how to manage 
unhealthy behavior such as smoking, low physical 
activity and drinking too much? 
Very Easy 
Easy 
Difficult 
Very Difficult 
Disease 
Prevention  
How easy is it to find information on how to manage 
mental health problems like stress or depression? 
Very Easy 
Easy 
Difficult 
Very Difficult 
Disease 
Prevention  
How easy is it to find information about vaccinations and 
health screenings that you should have? 
Very Easy 
Easy 
Difficult 
Very Difficult 
Disease 
Prevention  
How easy is it to find information on how to prevent or 
manage conditions like being overweight, high blood 
pressure or high cholesterol? 
Very Easy 
Easy 
Difficult 
Very Difficult 
Disease 
Prevention  
How easy is it to understand health warnings about 
behavior such as smoking, low physical activity and 
drinking too much? 
Very Easy 
Easy 
Difficult 
Very Difficult 
Disease 
Prevention  
How easy is it to understand why you need 
vaccinations? 
Very Easy 
Easy 
Difficult 
Very Difficult 
Disease 
Prevention  
How easy is it to understand why you need health 
screenings? 
Very Easy 
Easy 
Difficult 
Very Difficult 
Disease 
Prevention  
How easy is it to judge how reliable health warning as 
such as smoking, low physical activity and drinking too 
much? 
Very Easy 
Easy 
Difficult 
Very Difficult 
Disease 
Prevention  
How easy is it to judge when you need to go to a doctor 
for a check-up? 
Very Easy 
Easy 
Difficult 
Very Difficult 
Disease 
Prevention  
How easy is it to judge which vaccinations you may 
need? 
Very Easy 
Easy 
Difficult 
Very Difficult 
Disease 
Prevention  
How easy is it to judge which health screenings you 
should have? 
Very Easy 
Easy 
Difficult 
Very Difficult 
Disease 
Prevention 
How easy is it to judge if the information on health risks 
in the media is reliable? 
Very Easy 
Easy 
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Difficult 
Very Difficult 
Disease 
Prevention  
How easy is it to decide if you should have a flu 
vaccination? 
Very Easy 
Easy 
Difficult 
Very Difficult 
Disease 
Prevention 
How easy is it to decide how you can protect yourself 
from illness based on advice from family and friends? 
Very Easy 
Easy 
Difficult 
Very Difficult 
Disease 
Prevention  
How easy is it to decide how you can protect yourself 
from illness based on information in the media? 
Very Easy 
Easy 
Difficult 
Very Difficult 
Health 
Promotion   
How easy is it to find information on healthy activities 
such as exercise, healthy food and nutrition? 
Very Easy 
Easy 
Difficult 
Very Difficult 
Health 
Promotion 
How easy is it to find out about activities that are good 
for your mental well-being? 
Very Easy 
Easy 
Difficult 
Very Difficult 
Health 
Promotion 
How easy is it to find information on how your 
neighborhood could be more health-friendly? 
Very Easy 
Easy 
Difficult 
Very Difficult 
Health 
Promotion 
How easy is it to find out about political changes that 
may affect your health? 
Very Easy 
Easy 
Difficult 
Very Difficult 
Health 
Promotion 
How easy is it to find out about efforts to promote your 
health at work? 
Very Easy 
Easy 
Difficult 
Very Difficult 
Health 
Promotion 
How easy is it to understand advice on health from 
family members or friends? 
Very Easy 
Easy 
Difficult 
Very Difficult 
Health 
Promotion 
How easy is it to understand information on food 
packaging? 
Very Easy 
Easy 
Difficult 
Very Difficult 
Health 
Promotion 
How easy is it to understand information in the media on 
how to get healthier? 
Very Easy 
Easy 
Difficult 
Very Difficult 
Health 
Promotion 
How easy is it to understand information on how to keep 
your mind healthy? 
Very Easy 
Easy 
Difficult 
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Very Difficult 
Health 
Promotion 
How easy is it to judge where your life affects your health 
and well-being? 
Very Easy 
Easy 
Difficult 
Very Difficult 
Health 
Promotion 
How easy is it to judge how your housing conditions help 
you to stay healthy? 
Very Easy 
Easy 
Difficult 
Very Difficult 
Health 
Promotion 
How easy is it to judge which everyday behavior is 
related to your health? 
Very Easy 
Easy 
Difficult 
Very Difficult 
Health 
Promotion 
How easy is it to make decisions to improve your health? Very Easy 
Easy 
Difficult 
Very Difficult 
Health 
Promotion 
How easy is it to join a sports club or exercise class if 
you want to? 
Very Easy 
Easy 
Difficult 
Very Difficult 
Health 
Promotion 
How easy is it to influence your living conditions that 
affect your health and wellbeing? 
Very Easy 
Easy 
Difficult 
Very Difficult 
Health 
Promotion 
How easy is it to take part in activities that improve 
health and wellbeing in your community? 
Very Easy 
Easy 
Difficult 
Very Difficult 
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Appendix F: Personal, Social, and Societal and Environmental Determinants Items 
 
Item 
# 
Question Response Construct Source 
1 What is your age? 18 
19 
20 
21 
22 
23 
24 
25 
Personal 
Determinants 
Newly 
developed 
2 What is your year in 
school? 
First Year 
Second Year 
Third Year 
Fourth Year 
Fifth or More Year 
Personal 
Determinants 
ACHA/NCHA 
3 What is your major?  Personal 
Determinants 
Newly 
developed 
4 Have you completed a 
Human Nutrition 
course? 
Yes 
No 
Personal 
Determinants  
Newly 
developed 
5 Are you 
Hispanic/Latino? 
Yes 
No 
Personal 
Determinants 
Newly 
developed 
6 How would you 
describe yourself 
(check yes or no for 
each) 
American Indian/Alaskan 
Native 
Asian 
Native Hawaiian or 
Pacific Islander 
Black or African American 
White or Caucasian 
Other 
Personal 
Determinants 
Newly 
developed 
7 What is your height in 
inches? 
 Personal 
Determinants 
ACHA/NCHA 
8 What is your weight in 
pounds? 
 Personal 
Determinants 
ACHA/NCHA 
9 Where do you currently 
live this semester? 
Campus Residence Hall 
Fraternity or Sorority 
House 
Other College/University 
Housing 
Parent/Guardian’s Home 
Other Off-Campus 
Housing 
Societal and 
Environmental 
Determinants 
ACHA/NCHA 
10 Are you currently 
enrolled in a meal 
plan? 
Yes 
No 
Societal and 
Environmental 
Determinants 
Newly 
developed 
11 Where do you buy a 
majority of your food? 
On-campus 
Off-campus at a grocery 
store 
Societal and 
Environmental 
Determinants 
Newly 
developed 
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Off-campus at a 
convenience store 
Off-campus at restaurants 
12 Who do you currently 
live with this semester 
(check yes or no for 
each) 
Family 
Friends 
Roommates 
Significant other/partner 
I live alone 
Situational 
Determinants 
Newly 
developed 
13 Who do you eat most of 
your meals with? 
Friends 
Family 
Significant other/partner 
Roommate 
Alone 
Other 
Situational 
Determinants 
Newly 
developed 
 
